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This  Fourth  Edition  of  the  celebrated 
Essay  on  the  Theory  of  the  Earthy  con- 
tains, besides  many  additional  &cts  and 
statements  in  regard  to  the  Natural  History 
of  the  Earth,  also  learned  discussions  by 
Cuvier,  on  the  newness  of  the  present  con- 
tinent, as  confirmed  by  the  history  of  na- 
tions ;  and  on  the  proofs  regarding  the  anti- 
quity of  nations  alleged  to  be  contained  in 
their  astronomical  and  other  monumentSw 
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PREFACE. 


The  attention  of  naturalists  was  early  di- 
rected to  the  investigation  of  the  fossil 
organic  remains  so  generally  and  abund- 
antly distributed  throughout  the  strata  of 
which  the  crust  of  the  earth  is  composed. 
It  is  not,  as  some  writers  now  imagine,  en- 
tirely a  modem  study  ;  for  even  so  early  as 
the  time  of  Leibnitz,  we  find  that  philoso- 
pher  drawing  and  describing  fossil  bones. 
After  this  period  it  continued  to  interest 
individuals,  and  engage  the  particular  at- 
tention of  societies  and  academies.  The 
Royal  Society  of  London,  by  the  Memoirs 
of  Sloane,  Collinson,  Lister,  Derham,  Baker^ 
Grew,  Hunter,  Jacobs,  Plott,  Camper,  and 
many   others,  aiSbrded  satisfactory  proofs 
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of  di8C<»r«fifig  a  gsaiuB,  and  of  dsftib^iiili&ig 
a  q>ecle^^  by  a  «i]i^  ftagtoeiit  4*f  bobe; 
jMid  giveg  A  rtqtid  tkeUk.  of  t^  insults  <» 
wMdiliis  researches  Idad,  <if  the  ii«w  gencfa 
and  e^pedes  wfaidi  these  lii^«  been  the 
means  of  dlBooveiing,  md  «f  the  dilSN%%it 
fonnatiohs  in  idbidl  they  af<&  ciOfitailitid. 
»<»>.  BrtUniUrt*,  M  taiu*  taring  n«i.^ 
tliitied  thiit  the  pf^e&t  ^^deting  ta^es  of 
^piadrupedB  tare  an^t^s  modlfiiiationd  or  rt^ 
neties  of  th^Ke  ^oid^lt  moei;  trldck  we  now 
find  in  a  fossil  state,  modificatiott^  wlndi 
may  have  been  produced  by  change  of  cli- 
mate, and  othc^  local  circttnifitaiieefl^  and 
i»nce  brought  to  the  present  great  diflbtence 
by  the  <^i%iiion  ctf  iriftiilar  dbuseB  dtirmg  a 
long  suceessioti  «f  dges,-f4!]!ttti€»r  sdiews  that 
the  difl^enee  between  the  tomil  species  ^nd 
those  wMch  now  exist,  is^bDiaiided  by  cer- 
tain limito ;  that  thesti  litiiita  dre  a  great 
d^l  more  eittensive  thdu  tiiose  which  now 
diMnguisfth  the  irftr«stl6s  a£  the  saiiie  speeiMf 
dud  consequently,  tlfiit  tl»$  extinct  ^pedn 
of  quadrupeds  me  not  irarieties  of  the  pre^ 
si^ntly  existing  species.     This  very  interest- 
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mg  dHflcusritm  natwally  hada  our  twtbcv 
to  state  fhiBf  proaik  ^  the  lecent  popijdbitieii 
of  tli0  world ;  0f  thg  ccmparatiTely  intern 
ongih  of  ito  pvieaeiit  iMr&ee ;  of  the  dduge^ 
^kd  the  suhseqiieiii  renewal  of  bumafi  ao^ 
ciety.     .  - 

In  older  to  render  tbk  Emay  more  com* 
pleti?^  md  sali«fa0torf ,  I  laifi?e  iUi«itir»t6d  ibd 
igitoifi  \tith  Ml  exkoisive  serios  Of  obewirvii^ 
tinti^  aind  hme  arranged  tb^P^  in  $nich  a 
Hieiiner  that  t2iej  ifiU  be  readily  aoeeasibfe;; 
ibet  flblj  ta  Ihe  BatHraliak^  but  al^  Id  the 
gfslend  nader. 


Sin0&  liie  piilficaition;  of  the  fimner  edi-^ 
tiD»  of  thk  JCfiaay^  naiky  ennoua  diaceverr 
ie&  faaye  her^ir  nmdor  ii^  i^^g^ai^d  ta  feesil.ar-^ 
gaivk  renaiim*,.r.4sdmie  of  these  ate  hurlu- 
ded  in  the  Ilhistratiaiis^  at  tbe  eiid  ii£  iihe 

« 

l^sBMyfO^bfixsYmsA^  forces  ii$  to  enit^ 

Buf  we  Cannot  ailoiv:  the  preseat  opfmfyx^, 
idty  to  pass^  itithoiit  briefly  descriiimg  that- 
renunrkaUe  fasffli  imiiial  already  noticed  ilil 
a  tery  cursury  maimer  in  page  3^7^  as 


" 
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are  now  enabled  to  present  the  English 
reader  with  a  representation  of  it  from  a 
drawing  of  Sdmmerring,  in  the  Denkschrif- 
ten  der  Kaniglichen  Academie  der  Wissen^ 
schqften  zu  Miinchen,  for  1811  and  ISIS^ 
whidi  has  just  reached  this  country. 

The  fossil  animal  there  represented  wa^ 
found  many  years  ago  in  the  Umestone 
quarries  of  Aechstedt,  and  described  l^  the 
late  CoUini,  in  the  6th  volume  of  the  Ac- 
torum  Academiae  Theodoro-Palatinse.  He 
considered  it  as  ah  extraordinary  species  of 
fish.  Cuvier,  from  an  inspection^  the 
plate  of  CoUini,  is  of  opinion,  that  it  was 
an  amphibious  animal;  Blumenbach  was 
incUned  to  view  it  as  a  webfooted  bird: 
and  now  Sommerring  has  asc«i;ained,  &om 
an  actual  inspection  of  the  specimen  itself, 
that  its  characters  are  very  different  from 
thoee  of  bird^  amphibiou,  ILnak,-  or  fishe,. 
but  affl^ee  with  those  of  animals  of  the  class 
maia,  in  thi.  opinion  comdding  «th 
that  advanced  by  a  sagacious  and  profound 
naturalist,  Herrmann.   It  is  named  by  Sdm^ 
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meriing  ormihoceplmhis  antiqutis^  from  the 
resemblance  of  its  head  to  that  of  a  birCL 

It  appears  to  form  one  of  a  series  of  ani** 
mals  intermediate  between  the  class  mam- 
malia and  class  aves.     In  the  scale  of  na* 
ture,  its  place  appears  to  be  between  flying 
quadrupeds  and  birds,  and  certainly  it  has 
a  more  close  resemblance  to  Inrds  than  the 
famed  dmithoryndbtus,  or  duck-billed  qua* 
druped  of  New  Holland.     The  skeleton  re- 
presented in  the  plate  is  about  10  inches  4 
lines   long,   and   appears    somewhat   com^ 
pressied  and  distorted,    owing  to  the  con- 
traction and  pressure  of  the  limestone  in 
which  it  is  contaiiied.      Sommerring  is  of 
opinion  that  it  is  a  flying  quadruped,  ana- 
logous to  the  bat ;  and  of  all  the  famiUes  of 
the\genus,  most  nearly  aUied  to  that  named 
pteropus.     It  differs  from  the  pteropi,  how- 
ever, in  having  four  toes  in  place  of  five ; 
and  in  the  cil*cumstance  of  one  only  of  the 
toes  of  the  fore  feet  being  elongated,  where^ 
as  in  the  pteropi,  four  of  the  toes  are  elon- 
gatedy  one  only  being  short. 
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The  cranium  is  unbommohfy  small,  the 
orbits  of  enormous  magmtiide,  and  the  jaws 
longer  than  the  body,  and  provided  with 
sharp  and  sHghtly  bent  teeth.  The  neck 
is  the  length  of  the  body^  and,  lik^  that  of 
imost  manuniferous  anhnals,  composed  of 
seven  vertebree.  Th^re  are  four  legp,  on  each 
leg  four  toes,  and  all  ci  them  provided  ivith 
daws.  In  the  fore  legs  one  of  the  toes  is 
very  inudi  elongated,  tlie  oth»  three  are 
short ;  the  hinder  legs  are  also  of  ccmsider. 
abie  length,  and  provided  with  toes,  which 
are  longer  than  those  upon  the  fore  feet. 
There  are  no  tarsal  bones,  only  metataisal 
bones  and  claws  ;  the  tarsal  bones  appear  to 
have  been  of  a  softer  nature,  and  may  have 
been  destroyed.     There  is  a  distinct  tail. 

The  head,  in  its  general  form,  very  much 
resembles  that  of  birds  of  the  genus  scolo- 
pa::^  of  Linnseus.  From  the  magnitude  of 
the  orbits,  it  would  seem  that  this  atiimal 
must  have  had  very  large  eyes.  The  small, 
sharp,  and  slightly  bent  teeth,  and  wide 
mouth,  would  intimate  that  the  animal  did 
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not  live  on  plants,  but  rather  on  large  insects, 
which  it  would  be  enabled  to  catch  while  on 
the  wing.  The  great  thickness  and  length  of 
the  toe  of  the  fore  foot,  shew  that  its  power 

of  flying  must  have  been  considerable. 

i 

AU  the  species  of  the  genus  pteropus,  to 
which  this  animal  is  allied,  are  natives  of 
the  tropical  regions  of  the  earth  ;  hence  it 
has  been  inferred  that  this  animal  must 
also  have  been  an  inhabitant  of  a  warm 
climate,  but  this  opinion  is  destitute  of 
plausibiUty. 


ROBERT  JAMESON. 


College  of  Edimbdkgh, 
\m.  AprU,  1817. 
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THEOEY  OF  THE  EARTH. 


§1.  PreUmnaiy  Obserenati^ns*    ,.        ;' 

'  .  .        '  '  ',.<■'  ,    ^     »    ,    . 

It  is  my  object,  in  the  following  work,  to  travel 
over  ground  whjich  has  as  yet  been  little  explo- 

4 

red,  and  to  make  my  reader  acquainted  with  a 
spedes ,  of  Remains,  which,  though  .absolutely 
necessary  for  understanding  the  histoi^y  of  the 
globe,  have  been  hitherto  almost  uniformly  ne? 
glected. 

As  an  antiquary  of  a  new  order,  I  have  been 
obliged  to  learn  the  art  of  decyphering  and  re- 
storing these  remains,  of  discovering  and  bring* 
ing  together,  in  their  primitive  arrangement,  the 
scattered  and  mutilated  fragments  of  which  they 
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are  composed,  of  reproducing,  in  all  their  ori- 
ginal proportions  and  characters,  the  animals  to 
which  these  fragments  formerly  belonged,  and 
then  of  comparing  them  with  those  animals  which 
still  live  on  the  surface  of  the  feteth ;  an  art  which 
is  almost  unknown,  and  which  presupposes,  what 
had  scarcely  been  obtained  before,  an  acquaint- 
ance with  those  laws  which  regulate  the  coexist- 
ence Uf  tlife  fbi^ms  ty  \^hich  tiie  different  p^rtsof 
organized  beings  are  distinguished.  I  had  next 
to  prepare  myself  for  these  inquiries  by  others 
of  a  far  more  extensive  kind,  respecting  the  ani- 
mals whieh  ^ill  e^i^. .  Nt>tbi)9g,  em^t  an  al- 
most complete  review  of  creation  in  its  present 
kate,'  6oul^^e  a-cliaraeter  of  demonstration  to 
IM  testers  of  my 'lnCv6i%igati6ti^  into  Sts  a^ciefit 
miti  4>ut  tbmteifhvi^  lla«  b£&rded  toe,  ^tthfe 
l{^«al^tifki«,  d^gH^t'li^y^^  affitiiliei 

mkiiAi  a^  Hd  1^  s&tltfiictddily  demon^rat^d  { 

ed  to  new  laws  in  consequence  of  this  'Sk^sky  tm 
a  small  part  of  the  theory  of  the  earth  *. 


'  •   •    •  »       r  '  * 

^  This  ^ill  1be  sbea  more  at  larire  in  the  iextensive  ixrork 
up0nCiimpBiii6^e  Aiialottiy,  kk  whidh  I  fakte  been  employed 
£dt  nuwe  thaa  twenty-fivis  ^eaare,  aiAl  ^kh  I  ixibexid  fioon  to 
prepare  for  publication. 
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The  importance  of  the  truths  which  have  been 
developed  in  the  progress  of*  my  labours,  has 
contributed  equally  with  the  novelty  of  my  prin<* 
cipal  results,  to  sustain  and  encourage  my  efforts. 
May  it  have  a  similar  effect  on  the  mind  of  the 
teader,  and  induce  him  to  follow  me  patiently 
through  the  difficult  paths  in  which  I  am  under 
the  necessity  of  leading  him ! 

The  ancient  history  of  the  globe,  which  is  the 
ultimate  object  of  all  these  researches,  is  also  of 
itself  one  of  the  most  carious  subjects  that  ca» 
engage  the  attention  of  enlightened  men ;  and  if 
they  take  any  interest  in  exajnining,  in  liie  infan^ 
cy  of  our  secies,  the  almost  obliterated  traces  of 
so  many  nations  that  have  becotne  extinct*  they 
will  doubtless  take  a  similar  interest  in  collect- 
ing, amidst  the  darkness  which  covers  the  in- 
fancy  of  the  globe*  the  traces  of  those  revolu- 
tions which  took  place  anterior  to  the  existence 
<if  alienations. 

We  admire  the  power  by  which  the  human 

mind  has  measured  the  motions  of  globes  which 

ntEU^re  seemed  to  have  concealed  for  ever  froDi 

'OUF  view :  Genius  and  science  bave  burst  theli- 

-ikiits  of  space;  and  a  few  observations,  exfdained 

b2 
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by  just  reasoning,  have  unveiled  the  mechanism 
of  the  universe.  Would  it  not  also  be  glorious 
for  man  to  burst  the  limits  of  time,  and,  by  a 
few  observations,  to  ascertain  the  history  of  this 
worldi  and  the  series  of  events  which  preceded 
the  birth  of  the  human  race?  Astronomers,  no 
doubt,  have  advanced  more  rapidly  than  natu- 
ralists ;  and  the  present  period,  with  respect  to 
the  theory  of  the  earth,  bears  some  resemblance 
to  that  in  which  some  philosophers  thought  that 
the  heavens  were  formed  of  polished  stone,  and 
that  the  moon  was  ho  larger  than  the  Pelopon- 
nesus; but,  after  Anaxagoras,  we  have  had  our 
Copemicuses,  and  our  Keplers,  who  pointed  out 
the  way  to  Newton ;  and  why  should  not  natu- 
ral history  also  have  one  day  its  Newton  ? 


2.  Plan  of  Ms  Essay. 

What  I  now  offer  comprehends  but  a  few  of 
the  facts  which  must  enter  into  the  composi- 
tion of  this  ancient  history.  But  these  few  are 
important ;  many  of  them  are  decisive ; '  and  I 
hope  that  the  rigorous  methods  which  I  have 
adopted  for  the  purpose  of  establishing  them, 
will  make  them  be  considered  as  points  so  deteu- 
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minately  fixed  as  to  admit  of  no  departure  froan 
them.  Though  this  hope  should  only  be  realis* 
ed  with  respect  to  some  of  them,  I  shall  think 
myself  sufficiently  rewarded  for  my  labour. 

In  this  preliminary  discourse  I  shall  describe 
the  whole  of  the  results  at  which  the  theory  of 
the  earth  seems  to  me  to  have  arrived.  I  shall 
mention  the  relations  which  connect  the  history 
of  the  fossil  bones  of  land  animals  with  these  re* 
suits,  and  the  considerations  which  render  their 
history  peculiarly  important*  I  shall  unfold  the 
principles  on  which  is  founded  the  art  of  ascer- 
taining these  bones,  or  in  other  words,  of  dis- 
covering a  genus  and  of  distinguishing  a  species 
by  a  single  fragment  of  bone,-^an  art  on  the  cer- 
tainty of  which  depends  that  of  the  whole  work. 
I  shall  give  a  rapid  sketch  of  the  results  to  which 
my  researches  lead,  of  the  new  species  and  ge- 
nera which  these  have  been  the  means  of  disco- 
vering, and  of  the  different  strata  in  which  they 
are  found  deposited.  And  as  the  difference  be- 
tween these  species  and  the  species  which  still 
exist  is  bounded  by  certain  limits,  I  shall  show 
that  these  limits  are  a  great  deal  more  extensive 
than  those  which  now  distinguish  the  varieties  of 

the  sam^  species ;   and  shall  then  point  out  how 

bS 
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fkr  these  varieties  may  be  owing  to  the  influence 
of  time,  of  climate,  or  of  domiestication. 

In  this  way  I  shall  be  prepared  to  conclude 
that  great  events  were  necessary  to  produce  the 
iDore  considerable  differences  which  I  have  dis- 
covered; I  shall  next  take  notice  of  the  particu- 
lar modifications  which  my  performance  should 
introduce  into  the  hitherto  received  opinions  re- 
specting the  primitive  history  of  the  globe ;  and, 
last  of  all,  I  shall  inquire  how  far  the  civil  and 
religious  history  of  ^iff^rent  nations  corresponds 
with  the  results  of  an  examidatidn  of  the  physi- 
cal histoiy  of  the  earth,  and  with  the  probabili- 
ties afforded  by  such  examitiation  concerning  the 
period  at  which  societies  of  men  had  it  in  their 
power  to  take  up  fixed  abodes,  to  occupy  fields 
susceptible  of  cultivation,  and  consequently  to 
fUKUime  sk  settled  and  durable  form. 


§  3.  Ofthejirst  Appearance  of  the  Earth. 

When  the  traveller  passes  through  those  fer- 
tile plains  where  gently-flowing  streams  nourish 
\n  their  course  an  abundant  vegetation,  and  where 
the  spi),  inhabited  by  a  numerous  population^ 
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^Q^^d  with  flourisjbii)^  yillagf^,  opiileiifc  cities^ 
apd  SMpeitb  0^Qnum€^9t9f  ia  never  disturbed  except 
by  tl^  ravages  of  wat  and  the  oppresaoa  of  ty* 
rantSj  he  is.  not  1^  to  sju^ect  that  i[iature  also  has 
h^  her  intestine  w9fQ9  9iX3^  that  the  sur&ce  of  the 
globe  bas(  been  much  coavulsed  by  successive  re- 
volutions and  various  catastrophes^  But  li^s  ideas 
phan^e  as.  SOPH  as  he  digs  into  that  sofl  whk^ 
pi'esented  such  a  peaceful  ajip^l^.or  a^oends^tbe 
bills  which  border  the  plain  j  they  sa:eexpMded> 
if  I  i^ay  ufiie  th^  ^xpresslop,  in  priqiortton  to  the 
e^p^psipp  of  hh  yie^w  j  and  they  begia  ta  em- 
brace the  full  Qxt?9t  and  grandeur  of  those  a(i^ 
cient  events  to  whi<;b  I  h^ve  ^luded^  when  he 
diml^s  the  niore  ejeyatod  chaiiis  whose  base  it 
skirted  by,  the^?  ftrst  hills^  cnr  wben».  by  following 
t|^e  beds  of  the  descending  torrents^  he  pene^ 
trates  into  their  interior  structure^  which  ^  thus 
laid  open  to  his  inspection* 


§  4s.  First  JProqfs,  ^f  Revohtiom  on  Ae  Swfitce  of 

the  Ghbe  *. 

The  lowest  and  mo^  level  parts  of  the  earth, 
when  penetrated  to  a  very  great  depth,  exhibit 
nothing  but  horizontal  strata  composed  of  vari- 

*  Note  A  a%  the  end  of  the  Essay. 
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ous  substances,  and  containing  almost  allot* them 
innumerable  marine  productions.  Similar  strata, 
with  the  same  kind  of  productions,  compose  the 
hills  even  to  a  great  height.  Sometimes  the  shells 
are  so  numerous  as  to  constitute  the  entire  body 
of  the  stratum.    They  are  almost  everywhere  in 
such  a  perfect  state  of  preservation,  that  even  the 
smallest  of  them  retain  their  most  delicate  parts, 
their  sharpest  ridges,  and  their  finest  and  tenderr 
est  processes.    They  are  found  in  elevations  far 
above  the  level  of  every  part  of  the  ocean,  and 
in  places  to  which  the  sea  could  not  be  conveyed 
by  any  existing  cause.  They  are  not  only  inclos- 
ed in  loose  sand,  but  are  often  incrusted  and 
penetrated  on  all  sides  by*  the  hardest  stones. 
Every  part  of  the  earth,  every  hemisphere,  every 
continent,  every  island  of  any  size,  exhibits  the 
same  phenomenon.    We  are  therefore  forcibly 
.  led  to  believe,  not  only  that  the  sea  has  at  one 
period  or  another  covered  all  our  plains,  but  that 
it  must  have  remained  there  for  a  long  time,  and 
in  a  state  of  tranquillity ;  which  circumstance  was 
necessary  for  the  formation  of  deposits  so  exten- 
sive, so  thick,  in  part  so  solid,  and  containing 
exuviae  so  perfectly  preserved, 

/ 

The  time  is  past  for  ignorance  to  assert  that 

these  remains  of  organized  hpdies  are  mere  lusus 
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fidturcer^productions  generated  in  the  womb  of 
the  earth  by  its  own  creative  powers.  A  nice  and 
scrupulous  comparison  of  their  forms,  of  their 
cont^ture,  and  frequently  even  at*  their  compo- 
sition, cannot  detect  the  slightest  diiference  be- 
tween these  shells  and  the  shells  which  still  in- 
habit the  sea.  They  have  therefore  once  lived 
in  the  sea,  and  been  deposited  by  it :  the  sea  con* 
sequently  must  have  rested  in  the  places  where 
the  deposition  has  taken  place.  Hence  it  is  evi- 
dent that  the  basin  or  reservoir  containing  the 
sea  has  undergone  some  change  at  least,  either 
in  extent,  or  in  situation,  or  in  both.  Such  is 
the  result  of  the  very  first  search,  and  of  the  most 
superficial  examination. 

The  traces  of  revolutions  become  still  more 
apparent  and  decisive  when  we  ascend  a  little 
higher,  and  approach  nearer  to  the  foot  of  the 
great  chains  of  mountains.  There  are  still  found 
many  beds  of  shells;  some  of  these  are  even 
larger  and  more  solid ;  the  shells  are  quite  as  nu- 
merous and  as  entirely  preserved ;  but  they  are 
not  of  the  same -species  with  those  which  were 
found  in  the  less  elevated  regions.  The  strata 
which  contain  them  are  not  so  generally  horizon- 
tal I  they  have  various  degrees  of  inclination. 
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and  ar6i  sometimes  aituated  vertically*  While 
in  the  plains  and  low  hills  it  wis  necessary  to 
dig  deep  in  order  to  detect  the  succession. of 
the  strata,  here  we  perceive  them  by  means 
of  the  valleys  which  time  or  violence  lu^  prOf 
duceds  aiid  which  dis<dQ9e  their  edges  to  the  eye 
of  the  observer.  At  the  bottom  of  these  decli- 
vitieKi  huge  nnasses  of  their  debris  are  coUected^ 
and  form  round  hiUs,  the  height  of  which  is  augv 
mented  by  the  operation  of  every  thaw  and  of 
every  storin. 


I 


These  inclified  or  vertiical  strata,  wbieb  fona 
the  ridges  of  the  secopdftry  n^ountains,  do  not 
rest  on  the  horizontal  strata  of  the  hills  which 
are  situated  at  their  base,  and  serve  as  their  first 
steps  i  but,  on  the  contrary,  are  situated  un- 
derneath them.  The  latter  are  placed  upon  the 
declivities  of  the  former^  When  we  dig  through 
the  horizontal  strata  in  die  ueigbbourhood  of  the 
inclined  strata^  the  inclined  strata  are  invariably 
found  below.  Nay,  sometimes^  when  the  inclined 
strata  are  not  too  much  elevated,  their  summit  is 
sunnounted  by  hqrizoittal  strata.  The  inclined 
strata  are  therefore  more  ancient  than  the  hori^ 
zontal  strata.  And  as  they  must  necessarily  have 
been  formed  in  a  horizontal  position,  they  have 
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been  subsequently  shifted  into  their  inclined  or 
vertical  posltjooy  and  that  too  before  the  hori- 
zontal strata  were  placed  above  them* 

J 
Thus  the  sea,  previous  to  the  formation  of  the 

hQvimmtd  strata,  had  formed  others,  wbicht  hy 
some  meaQS»  h^ve  been  broken,  lifted  up,  and 
Qvertumed  m  a  thousand  ways.  There  had  there- 
fwe  been  ^Ifto  at  least  one  change  in  the  basin 
(^*that  SM  which  preceded  ours;  it  had  also 
experienced  at  least  one  revolution ;  and  as  se- 
veral of  these  inclined  strata  which  it  had  form- 
ed  first,  are  elevated  above  the  level  of  the  bori«. 
zoutal  strata  which  have  succeeded  and  which 
surround  them,  thi^  revolution,  while  it  gave 
them  their  present  inclination,  had  also  caused 
them  to  projeet  above  the  level  of  the  sea,  so  as 
to  form  islands,  or  at  least  rocks  and  ineqaali«» 
ties ;  and  this  must  have  happened  whether  one 
of  their  edges  was  lifted  up  abpve  the  water,  or 
the  depression  of  the  opposite  edge  caused  the 
water  to  subside.  This  is  the  second  result,  not 
lees  obvious,  nor  less  clearly  demonstrated,  than 
tiie  first,  to  every  one  who  will  take  the  trouble 
of  studying  carefully  the  remains  by  which  it  is 
illustrated  and  proved. 
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§  5.  Proofs  that  such  Revolutions  have  been 

numerous. . 

If  we  institute  a  more  detailed  comparison  be- 
tween the  various  strata  and  those  remains  of 
animals  which  they  contain,  we  shall  soon  disco* 
ver  still  more  numerous  differences  among  them,* 
indicating  a  proportional  number  of  changes  in 
their  conditicm.    The  sea  has  not  always  depo- 
sited stony  substances  of  the  same  )cind.     It  has 
observed  a  regular  succession  as  to  the  nature  of 
its  deposits ;  the  more  ancient  the  strata  are,  so 
much  the  more  uniform  and  extensive  are  they ; 
and  the  more  recent  they  are,  the  more  limited 
are  they,  and  the  more  variation  is  observed  in 
them  at  small  distances.    Thus  the  great  catas- 
trophes which  have  produced  revolutions  in  the 
basin  of  the  sea,  were  preceded,  accompanied, 
and  followed  by  changes  in  the  nature  of  the 
fluid  and  of  the  substances  which  it  held  in  so* 
lution ;  and  when  the  surface  of  the  seas  came 
to  be  divided  by  islands  and  projecting  ridges, 
difierent  changes  took  place  in  every  separate  • 
basin. 
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Amidst  these  changes  of  the  general  fluid,  it 
must  have  been  almost  impossible  for  the  same 
kind  of  animals  to  continue  to  live :— nor  did 
they  do  so  in  fact.  Their  species,  and  even  their 
genera,  change  with  the  strata ;  and  although 
the  same  species  occasiooally  recur  at  safecdl  dis- 
tances, it  is  generally  the  case  that  the  shells  of 
the  ancient  strata  have  forms  peculiar  to  them* 
selves ;  that  they  gradually  disappear,  till  they 
are  not  to  be  seen  at  all  in  the  recent  strata,  still 
less  in  the  existing  seas,  in  which,  indeed,  we 
never  discover  their  corresponding  species,  and 
where  several  even  of  their  genera  are  not  to  be 
found ;  that,  on  the  contrary,  the  shells  of  the 
recent  strata  resemble,  as  it  respects  the  genus» 
those  which  still  exist  in  the  sea ;  and  that  in 
the  last  formed  and  loosest  of  these  strata  th^re 
are  some  ^ecies  which  the  eye  of  the  most  ex- 
pert  naturalist  cannot  distinguish  from  those 
which  at  present  inhabit  the  ocean. 

.  In  animal  nature,  therefore,  there  has  been  a 
succession  of  changes  corresponding  to  those 
which  have  taken  place  in  the  chemical  nature  of 
the  fluid ;  and  when  the  sea  last  receded  from  our 
continent,  its  inhabitants  were  not  very  different 
from  those  which  it  still  continues  to  support. 
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Findfiy>  if  W6  examine  *rith  greater  carte  these 
iietifiaifld  of  organized  bodies,  we  shall  discover,  ih 
the  midst  t^vefi  of  the  most  ancient  secondary  stra- 
ta, other  strata  that  are  crowded  with  aMtnal  or 
vegetable  prodaetions,  whicfi  bel6ng  to  the  land 
and  to  fresh  water ;  and  amongst  the  more  recent 
strata,  that  is,  the  strata  which  are  nearest  the 
surface,  there  are  some  of  them  in  which  land 
animals  are  buried  under  heaps  erf  marine  produc- 
tions.   TtlittS  the  various  catastrophes  of  our  pla* 
Mt  have  not  orily  caused  the  different  parts  of 
our  GOntinetit  to  rise  by  degrees  from  the  basin  of 
the  sea,  hM  it  has  also  frequently  happened,  that 
lands  which  had  been  laid  dry  have  been  again 
covered  by  the  water,  in  consequence  either  of 
these  lands  smktng  down  below  the  level  of  the 
sea,  or  of  the  sea  being  raised  above  the  level 
of  the  hxtds.    'Hie  particular  portions  of  the 
6arth  also  which  the  sea  has  abandoned  by  its 
last  retreat,  had  been  laid  dry  once  beibre,  and 
had  at  that  time  produced  quadrupeds,  birds^ 
filants^  and  all  kinds  of  terrestrial  productions ; 
it  had  then  been  inundMed  by  the  sea,  wMch  hiad 
since  retired  from  it,  and  left  it  to  be  occupied 
by  its  own  proper  inhabitsavits. 
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ISiie  ofaaoges  wbicb  have  taken  place  in  the 
productions  of  the  shelly  strata  hetye  not,  tbOTe*- 
£orei,  been  entirely  owing  to  a  gradual  and  ge* 
nier^  retreat  of  the  waters,  but  to  sucoessivi^  sf«- 
iniptioiKl  and  retreats,  Uie  final  result  of  whioh^ 
however,  has  been  avt  universal  depression  of  the 
level  of  the  siea. 


§  6.  JP^oi^ihai  the  Retvohithns have  been 

snddim. 

"^ese  i>ep«ated  irruptioiis  and  retftMe  of  thb 
hate  neither  been  tslow  nor  ^tiduid ;  mosN; 
^  th^  ^Kataslirophes  which  have  oodasioned  them 
-hav^  been  sudden ;  and  this  is  easily  proved,  eS- 
-p^dally  with  iregaid  to  the  last  of  them,  ifbe  traees 
of  'vtrfaich  are  most  conspieuouis.  In  iSie  northern 
^bgions  it  has  left  the  carctoes  ofsomelai^ 
quadrupeds  which   the  ice  had  arrested,   and 
•which  are  preserved  even  io  the  present  day 
with  their  «kiii^  their  hair,  and  their  flesh.    If 
ii^f  had  not  been  fmzen  «  soon  as  kiBed  they 
must  quickly  have  been  decomposed  by  putre- 
faction. But  this  etemad  froM;  eould  net  have  ts^ 
')s:en  possession  of  the  regions  which  theise  animab 
inhabited  except  by  the  same  cause  which  de- 


16  THEORY  OF  THE  EARTH. 

strojed  them  ;  *  this  cause,  thereforei  must  have 
been  as  sudden  as  its  effect  The  breaking  to 
pieces  and  overturnings  of  the  strata,  which  hap^ 
pened  in  former .  cajfcaatn^hes,  shew  plainly 
fsnough  Uiat  they  were  sudden  and  violent  like 
the  last ;  and  the  heaps  of  debris  and  rounded 
pebbles  which  are  found  in  various  places  among 
the  solid  strata,  demonstrate  the  vast  force  of  the 
motions  excited  in  the  mass  of  waters  by  these 
overturnings.  Life^  therefore,  has  been  often 
disturbed  on  this  ead^h  by  terrible  events--cala- 
mities  which,  at  their  commencement,  have  per- 
haps moved  and  overturned  to  a  great  depth  the 
entire  outer  crust  of  the  globe,  but  which,  since 
theae  first  commotions,  have  uniformly  acted  at 
a  less  depth  and  less  generally.  Numberless  liv- 
ing beings  have  been  the  victims  of  these  ca* 
tastrophes;  some  have  been  destroyed  bys)udr 
den  inundations,  others  have  been  laid  dry  in 

*  The  two  most  remarkable  {phenomena  of  this  kind,  and 
which  must  for  ever  banish  all  idea  of  a  sloijir  and  gradual  re- 
volution^  are  the  rhinoceros  discovered  in  1771  in  the  banks 
of  lh6  Vilhoui,  and  the  elephant  recently  found  by  M.  Adams 
near  the  mouth  of  the  Lena.  This  last  retained  its  flesh 
and  skin^  oii  which  was  hair  of  two  kinds ;  one  shorty  fine^  and 
crisped^  resembling  wool,  and  the  other  ]ili»  long  bristles. 
The  flesh  was  stiU  in  such  high  preservation,  that  it  was  eaU 
enbydQgs. 
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consequence  of  the  bottom  of  the  seas  being  itk" 

r  , 

stantaneo'usly  elevated:    Their  races  even  have 

9  4 

become  e^tinct^  and  have  left  no  memorial  of 
them  excejpt  some  small  fragment  which  the  na^ 
turalist  can  scarcely  recognize* 

Such  are  the  condusions  which  necessarily  re-^ 
suit  from  the  objects  that  we  meet  with  at  every 
litep  ctf'our  inqiiiry,  and  which  we  can  always 
verify  by  examples  drawn  from  almost  every 
country.  Every  part  of  the  globe  bears  the  im- 
{iress  of  these  great  and  terrible  events  so  dis- 
tinctly,' that  they  must  be  visible  to  all  who  are 
quiilified  to  read  th^ir  history  in  the  remains^' 
which  they  have  left  b^ind* 

But  what  is  still  more  astonishing  and  not  less 
certain,  there  have  not  been  always  living  crea- 
ti^res  on  the  earth;  arid  it  is  easy  for  the  observer 
to  discover  the  period  at  which  animal  produc- 
tions began  to  be  deposited. 

»  •  '  •  4  * 

§  7-  Proofs  6fthe  Occurrence  of  Revolutions  he- ' 
fore  the  Ea:istence  of  Living  Beings. 

As  we  ascend  to  higher  points  of  elevaticm, 
and  advance  towards  the  lofty  summits  of  the 
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iQOUQtAins»  the  r^q^^ns  of  qiaripfi  aojimakb  HlMt 
nmltitia^  of  fibells  ^e  bfive  ^pakf0  pf,  bqgin 
very  soon  to  grow  rtr^,  ^pc}  ^t  length  diwpp^ac 
sditogether^  We  wrivQ  *t  str^to  of  a  di^'^ren^ 
nature,  which  con^n  no  vestige  at  all  pf  Uving 
creatures.  Nevertheless  their  crystallization,  and 
ev^Q  the  natnre  of  their  strfttAi  sb^w  %h^  they 
^Ipp  have  \fe^i\  forpied  in  i^  fluid ;  their  iQclinQ^ 
ppditi^n  apd  ihait  4opw  shew»  that  they  {dsc^ 
have  be^n  mpvf^d  iM^^  ov^rturi)^  j  (he  pbUqu^ 
manner  in  whi^h  they  sin](  under  the  shelly  strata^ 
shews  that  they  h^ve  beep  fprcqied  befpre  th^e ; 
and  the  height  to  which  th^tr  bare  and  ^lgge4 
tops  are  elevated  above  all  1;he  shpUy  atrat99 
shews  that  their  suiqmits  have  nevc^r  again  b^Q 
covered  by  the  sea  since  they  were  raised  up  out 
pf  )ts  bosom. 

Such  are  thqse  primitive  or  primordial  ipoun- 
tains  which  traverse  p^r  pontinents  in  vairious  djU 
rections,  rising  above  the  clouds,  aeparatipg  the 
basins  of  the  rivers  from  one  another,  serving  by 
means  of  their  eternal  snows,  as  reservoirs  for 
feeding  the  siprings,  and  forming  in  some  mea- 
sure the  skeleton,  or,  as  it  were,  the  rough  frame- 
work of  the  earth. 
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The  sharp  peaks  and  rugged  indentations 
which  mark  their  summits^  and  strike  the  eye  at 
a  great  distance,  are  so  many  proofs  of  the  vio- 
lent manner  in  which  they  have  been  elevated. 
Tl^ir  appearance  in  this  respect  is  very  different 
from  that  of  the  rounded  mountains  and  the 
hills  with  flat  surfaces,  whose  recently  formed 
masses  have  always  remained  in  the  situation  in 
which  they  weK  quietly  deposited  by  the  $eA 
which  last  covered  them. 

These  proofs  become  more  obviot^  as  we  ap-* 
proach.  The  vallies  have  no  longer  those  gently 
sloping  sides,  or  those  alternately  salient  and  re* 
entrant  angles  opposite  to  one  another,  which 
seem  to  indicate  the  beds  of  Ancient  streaiAs. 
They  widen  and  contract  without  any  genaral 
rule ;  their  waters  sometimes  expand  into  lakes, 
and  sometimes  descend  in  torrents ;  and  here 
and  there  the  rocks,  suddenly  approaching  from 
each  side,  form  transverse  dikes,  over  which  the 
waters  fall  in  cataracts.  The  shattered  strata  of 
these  vallies  expose  their  edges  en  one  side,  and 
present  on  the  other  side  large  portions  of  their 
surface  lying  obliquely  j  they  do  not  correspond 
in  height,  but  those  which  on  one  side  form  the 

c  2 
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aummit  of  the  declivity,  often  dip  so  deep  on 
the  other  ai  to  be  altogether  concealed. 

.  Yet,  amidst  all  this  confurion,  some  naturaKsto 
have  thought  that  they  perceived  a  certain  de- 
gree of  order  prevailing,  and  that  among  tbeafe 
immense  beds  of  rocks,  broken  and  overturned 
though  they  be,  a  regular  succession  is  observed^ 
which  is  nearly  the  same  in  all  the  diffe^^t 
chains  of  mountains.    According  to  them,  th^ 
granite,  which  surmounts  every  other  rock,  also 
dips  under  every  other  rock  j  and  is  the  most  an- 
cient of  any  that  has  yet  been  discovered  in  the 
place  assigned  it  by  nature.    The  central  ridges 
of  most  of  the  mountain  chains  are  composed  of 
;t}  slaty  rocks,  such  as  clay  slate,  granular  quartz* 
igrh,)  and  mica  slate,  rest  upon  its  sides  and  form 
lateral  chains;  granular,  foliated  limestone,  or 
marble,  and  other  calcareous  rocks  that  do  not 
contain  shells,  rest  upon  the  slate,  forming  the 
exterior  ranges,  and  are  the  last  formations  by 
which  this  ancient  uninhabited  sea  seems  to  have 
prepared  itself  for  the  production  of  its  beds  of 
•shells  ^f. 

♦See  Pallas,  in  his  Memoir  on  the  Formation  of  Mountains. 
tNbteB. 
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Oa  all  occasions^  even  in  districts  that  lie  at  a 
distance  irom  the  great  mountain  chains^  where 
the  more  recent  strata  have  been  dug  through, 
and  the  external  covering  of  the  earth  penetra* 
ted  to  a  considerable  depth,  nearly  the  same  ori^ 
der  of  stratification  has  been  found  as  that  alrea* 
dy  described.    The  crystallized  marbles  never 
cover  the  shelly  strata ;  the  granite  in  mass  never 
rests  upon  the  crystallized  marble,  except  in  a 
fisw  places  where  it  seems  to  have  been  formed 
of  granites  of  newer  epochs.     In  one  word,  the 
foregoing  arrangement  appears  to  be  general^ 
and  must  therefore  depend  upon  general  causes, 
which  have  on  all  occasions  exierted  the  same  in- 
fluence from  one  extremity  of  the  earth  to  the 
other  ♦. 

Hence  it  is  impossible  to  deny,  that  the  wa* 
ters  of  the  sea  have  formerly,  and  for  a  long 
time,  covered  those  masses  of  matter  which  now 
constitute  our  highest  mountains ;  and  farther, 
that  these  waters,  during  a  long  time,  did  not 
4iiipport  any  living  bodies.  Thus,  it  has  not  been 
only  since  the  commencement  of  animal  life  that 
these  numerous  changes  and  revolutions  have 
*  taken  place  in  the  constitution  of  the  external 

• 

•NoteC. 
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covering  of  our  globe :  For  the  masses  formed 
previous  to  that  event  have  suffered  changes,  as 
well  as  those  which  have  been  formed  sinee; 
they  have  also  sufiered  violent  changes  m  ihek  pci. 
sitionst  and  a  part  of  these  assuredly  took  place 
while  they  existed  alooe,  and  before  they  were 
covered  over  by  the  shelly  masses.  The  proof  of 
this  lies  in  the  overtumings,  the  disruptions^  and 
the  fissures  whidi  are  observable  in  their  strata, 
as  well  as  in  tihase  o£  more  recent  formatioot 
which  are  there  even  in  greater  aumber  and  bet* 
ter  de^ed. 

^^Bot  these  primitive  masses  have  also  suffered 
other  revdiutioiiis,  posterior  to  the  fbrmatioti 
of  the  secondary  strata,  and  have  perhaps  given 
rise  to,  or  at  least  have  partaken  of,  some  por- 
tion of  the  revolutions  and  changes  which  these 
latter  strata  Imve  experienced.  There  are  ac- 
tually considerable  portions  of  the  primitive 
strata  uncovered,  although  placed  in  lower  situ* 
ations  than  many  of  the  secondary  strata ;  and 
we  caniaot  conceive  how  it  should  have  so  h«p* 
pened,  unless  the  primitive  strata,  in  these  places^ 
had  forced  themselves  into  view,  after  the  for- 
mation of  those  whi^h  are  secondary.  Iji  some 
countries,  we  find  numerous  and  prodigiously 
large  blocks  of  primitive  substances  scattered 
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over  the  surface  of  the  secondary  strata*  and  se- 
jioiltted  l!^  dwp  f»lK^  fV<to  the  pMks  or  ri(%e^ 
whence  tfieM  btock#  must  have  baeil  derived.  It 
is  necessary  therefore,  either  that  these  blocks 
mwit  lUvt^  bii^n  thrown  into  those  sitimtioas  by 
SiMm  6f  tmptiifA%  or  tbsd  the  vMi^  which 
(Mii^fWiM  mtfst  Ittte  itt^ped  their  ootine^  did 
iidt  Mill  it  the  tktte  of  their  being  transported 
to  their  pmwt  stfefiff f ^ 

•  * 

Thtis  we  have  n  edieotion  <if  factii,  a  eeriei  ef 
ej^ioehd  ftnteriOAr  to  the^lr^Ment  tkhe^  and  of  whieh 
the  successive  ai;6ps  may  be  asoertaiAttd  witbper^ 
ftdt  eerti^tyi  although  the  jferkMls  whieh  ho^t^ 
veiled  ciinnoi  be  determifled  wltb  any  d^ree  of 
fii^isidtt.  These  epocbe  fdtc^  ao  «Mny  fi&ed 
(k>ints,  ans'v^eriog  as  rules,  for  di^ectilig  6ui^  ifK 
^uiries  respecting  this^attdient  cfardM^c^  of  tite 
e^th. 

*  The  scientific  joonues  of  Saiusure  and  Deluc  give  a  pro« 
digious  number  of  instances  of  this  nature. 
+  li?otBl>- 
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^  8*  E:mmmaHon  of  the  Causes  which  act  <a  pre* 
sent  m  the  Sutfiwe  qfout  Globe. 

» 

We  now  propose  to  examine  tkdse  changes 
which  atill  take  place  on  our  globe»  investigating 
the  causes^  which  cKmtinue  to  operate  on  its  sAtt 
fece,  and  endeavouring  to  detciniiine  the  ext»it 
of  those  effects  which  they  ate  capable  of  prot 
duciiig.  This  portion  of  the  history  of  the  earth 
is  so  much,  the  moire  important,  as  it  has  been 
long  considered  possible  to^  explain  the  more  an- 
oint revolutions  on  its  surface  by  means  of  these 
still  existing  causes ;  in  the  same  manlier  as  it  i9 
found  easy  to^  ei^plam  past,  events  in  political  his* 
tory,  by  aa  acquaintance  with  th$  passions  and 
intrigues  of  the  present  day*  But  we  shall  pre- 
sently see  that  unfortunately  this  is  not  the  case 
in  physical  history ;  {he  thread  of  operation  is 
here  broken,  the  march  of  nature  is  changed^ 
and  none  of  the  agents  that  she  now  employs 
were  sufficient  for  the  production  of  her  ancient 
works. 

There  still  exist,  however,  four  causes  in  full 
activity,  which  contribute  to  make  alterations  on 
the  surface  of  our  earth.    These  are  rains  and 
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fhaw8»  whieh  waate  down  the  steep  mountain^ 
ami  eccaflkoi  their  fragmenta  to  collect  at  theis 
iK^oms;  strean^.of  .tvster»  which  sweep  away 
these  £higmentSy  and  afterwards  deposit  themi 
in  places  where  their  ciirreitt  is  dbated ;  the  is^a^ 
ivllich  uiKlQonioes  the  feluiidafioiis  of  elevated 
coasts^  Sbxming:  slee]^  ddSb  ia  tl\eir  pkoes,  and 
-wjbiiQfa  throw)5  tiphiHo$;l$i».i^$aod  up(^fla(t  cpa9t$j 
and»  finaUy^i  volcaiic]^,  which  piei;ce,4;bl*<High  tbet 
most  solid  strata  fronx  below;,  and  either ^l^vat^ 
(H?  scatl^er  abroad  the  yast  quantity  ^  i8«£ter: 

which  th^  eject. 

/  .   ■  •  •  . ..        ... 

§  9.  Of  Slips,  or  FaUing  Dofm  qf  ^  Makriak 

qfMo^lains, 

In  every  place  where  broken  strata  present 
their  edges  to  the  day  in  abrupt  crags,  fragments 
of  their  iijaterials  fall  dowa  every  spring,  and  af- 
ter every  storm  j  these  become  rounded  by  roll- 
ing upon  each  ptfaery .  and  their  collected  heaps 
assume  a  determi^iate  inclination .  or  external 
form,  regulWed  by  the  laws^  of  cohesion^  forming 
at  the  bottom  of  the  crag,  whence  they  have  fall- 
en, taluses  of  greater  or  lesser  elevation,  in  pro- 
portion to  the  quantity  of  the  fragments.  Thes? 
taluses  constitute  the  sides  of  the  vallies  in  all 


-    -> 


26  THEOBY  OF  THE  £AETH. 

elevated  moimUiiioas  rapons^  and  are  corered 
over  by  dmndaiit  vegetation^  whcoever  tfaese 
fidlings-doffmofniateriab  froinUghermaiinta«» 
become  leas  fi-equeat  i  tmt  their  want  of  toUdt^ 
sidijectt  them  also  to  alip^  in  eoaaeqwaice  of 
bea^anderounedb/tlieiratefSofriraletBw  Oi 
Ihete  ooeadons^  towns  and  rich  popolous  db^ 
triets  are  sometimes  buried  mid«r  the  miiis  ctf 
a  mountain;  the  coutsesof  rivefs  arestoppiid 
tq^  and  lakes  are  fimned  in  places  which  wert 
before  the  abodes  of  ftsrtflity  and  cheerfoldes^. 
Fortunately  such  great  slips  occur  but  seldom  i 
and  the  principal  use  of  these  hill%  composed  of 
firagments  and  ruins  of  die  high  mountains,  itf  to 
furnish  materials  for  the  ravages  of  the  torrents 
to  operate  upon  *. 


§  10.  QfAUtmal  Formations  f. 

The  rains  which  fbll  upon  the  ridges  and  sum* 
mits  d  the  mountains^  the  va|K>urs  wfaieh:  are 

condensed  there,  and  the  snow  whidh  is  meited> 

descend  by  an  infinite  number  of  riBs  along  thdt 

slopes,  carrying  off  some  portions  of  the  maf^ 

rials  of  which  these  ridges  and  summits  are  cdm* 

♦  Note  E.  t  Note  F. 
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poaed^  and  marking  tiieir  coimiea  by  namerwB 
girtter&  in  tbcirprogfetedowiiwanlsytb^se  small 
fills  soon  Bmte  in  the  deeper  fmrows  Kiith  wKloh 
the  stir&oe  of  all  moimtfiiiis  in  ploughed  v^p,  rtm 
eff  throagh  the  deep  Tatlie»  which  intersect  the 
bottoms  of  the  moiintains,  and  at  length  fcmn  the 
streams  and  riveni  which  restore  to  the  sea  the 
waters  that  it  had  formerly  supfdied  to  the  at'^ 
mosphere. 

When  the  ssiow*  melts,  at  when  a  stMm  t^es 
|dace,  these  mountam  totvents  become  sudden^ 
ly  swelled,  and  msh  down-  the  declivities  with 
a  violence  aaid  rafndity  proportknaed  ta  their 
steepness :  They  dash  against  the  feet  <^  diese 
tahises  of  fallen  fragments  which  focm  the  sides 
of  all  the  elevated  vallies^  carrying  along  with 
them  the  nrnnded  fragments  of  which  they  are 
eomposed,  which  become  smoothed  and  still  far* 
ther  polished  by  robbing  on  eachi  other.  But,  in 
proportion  as  the  swollen  torrentd  reach  the  mote 
level  vaUies,  and  the  force  of  their  cnrreBt  is  di- 
minished, or  when  they  arrive  at  more  expafnded 
basina  which  allow  their  waders  to  spread  ont, 
they  then  throw  out  on  their  banks  ttie  largest  of 
these  stones  which  they  had  rolled  dowii :  The 
smaller  fragments  are  d^osited  still  lower;  and, 
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in  geoeral/ndthing  reaches  the  great  canal  of  the 
liver  except  the  minutest  fragments,  or  the  im- 
palpable piarticles,  which  aiterwarda  subside  ta 
form  mud.  It  Ofteta  happens^  also,  before  these 
streams  unit^  to  form  great  rivers,  that  they  have 
to  pass  through  large  and  deep  lakes,  where  th^ 
deposit  the  mud  brought  down  from  the  moun- 
tains, and  whence  their  waters  !flow  out  quite 
limpid. 

The  rivers  in  lower  levels,  and  all  the  streams 
which  take  their  rise  in  lower  mountains  or  hills, 
produce  ^ects  on  the  grounds  through  which 
they  flow,  m<^e  or  less  analogous  to  those,  oi 
the  torrents  from  the  higher  mountains.  When 
swelled  by  great  rains,  they  underoiine  the  botf 
toms  of  the  earthy  or  9a;ndy  hills  which  lie  in 
their  way,  and  carry  their  fragments  to  be  de* 
posited  on  the  lower  grounds  which  they  inun« 
date,  and  which  are  somewhat:  raised  in  height 
by  each  successive  inundation.  Finally,  when 
these  rivers  reach  the  great  lakes,  or  the  sea,  and 
when  of  course  that  rapid  motion  by  which  tbey 
are  enabled  to  keep  the  particles  of  mud  in  sus* 
pension  has  wholly  ceased,  these  particles  are  de-» 
posited  at  each  side  of  .their  mouths,  where  they 
form  low  grounds,  by  which  the  coasts  or  banks 
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of  the  river  are  ^ftduallylei^lheiied  out  into 
the  sea  or  lake.  And  if  these  new  coastd  are  so 
situated  that  the  sea. ali»>. throws  up  sand  to  con^ 
tribute  towards  thdr  incxease,  province^  and 
even  entire  kingdoms^  are  thus  as  it  were  creat* 
ed,  which  usually  become  the  richest  and  most 
fertile  regions,  if  their  rulers  permit  human  in- 
dustry to  exert  itself  in  peace. 


§  llJ  Of  tJu  Formation  of  Dcfwm*. 

The  effects  produced  by  the  sea  alone*  without 
the  aid  of  rivers,;  are  far  less  beneficial.  When 
the  sea  coast  is  low,  and  the  bottom  consists  of 
sand,  the  waves  piish  this  sand  towards  the  shore, 
where,  at  every  reflux  of  the  tide,  it  becomes  par- 
tially dried ;  and  the  win4s»  which  almost  always 
blow  from  the  sea,  drift  up  some  portion  of  it 
upon  the  beach.  By  this  means,  dorms,  or  ranges 
of  low  sand-hills,  are  formed  along  the  coast 
These,  if  not  fixed  by  the  growth  of  suitable 
plants,  either  disseminated  by  nature*  or  propa^ 
gated  by  human  industry,  would  be  gradually* 
hut  certainly,  carried  towards  the  interior,  cover- 
ing up  the  fertile  plains  with  their  sterile  parti? 
••    .  ■        • 

*  Note  G. 
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cleB,  and  rendering  them  tmfit  for  the  habitation 
of  mankind ;  because  the  same  winds  which  or* 
ried  the  loose  dry  sand  from  the  shore  to  form 
the  downs,  would  necessarily  continoe  to  drift 
that  which  is  at  the  summit  farther  towards  the 
land. 


§  12.  Of  the  Formation  qfClijffSf  or  steep  Shores^ 

On  the  other  hand,  when  the  original  coast 
happens  to  be  high,  so  that  the  sea  is  unable  to 
cast  up  any  thing  upon  it,  a  gradual,  but  destruc- 
tive operation  is  carried  on  in  a  different  way. 
The  incessant  agitation  of  the  waves  wears  it 
away  at  the  bottom,  and  at  length  succeeds  in 
undermining  it,  causing  the  upper  materials  to 
slide  and  tumble  down,  and  converting  the  whole 
elevation  into  steep  sloping  blu£&  or  cl^.  In 
the  progress  of  this  change,  the  more  elevated 
materials  which  tumble  down  into  the  sea,  have 
their  softer  parts  washed  out  and  carried  away 
by  the  waves }  while  the  harder  parts,  continu- 
ally rolled  about  in  the  agitated  water,  form  vast 
collections  of  rounded  stones  and  pebbles,  and 
of  sand  of  various  degrees  of  fineness,  which  at 
length  accumulate  into  sloping  banks  or  flat 
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beaches^  and  protect  the  bottoms  of  the  clifis 
against  farther  depr^datioQ^* 

Such  are  the  ordinary  actions  of  water  upon 
the  solid  land,  which  almost  entirely  consist  in 
reducing  it  to  lower  levels,  but  not  indefinitely. 
The  fragments  of  the  great  mountain  ridges  are 
carried  down  into  the  vallies,  while  their  finer 
particles  aiid  those  of  the  lower  hills  and  plains 
are  floated  to  the  sea.  Alluvial  depositions  ex» 
teqd  the  coast  at  the  expense  of  the  interior  hills, 
which  last  efiect  is  most  limited  in  its  extent  by 
means  of  vegetation.  All  these  changes  necessa- 
rily suppose  the  previous  existence  of  mountains, 
vallies,  and  plains,  and  consequently  the  same 
oavses  could  not  have  given  rise  to  these  inequa* 
lities  on  the  surfeuse  of  our  globe. 

The  formation  of  downs  is  the  most  limited  (tf 
all  these  phenomena,  both  in  regard  to  height 
i^nd  horizontal  extent,  and  has  no  manner  of  re- 
lation whatever  to  those  enormous  masses,  the 
origin  of  which  forms  the  peculiar  object  of  geo- 
logical research*. 

•  Note  H. 
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S  IS.  Of  DeposUhns  formed  in  Water. 

Although  we  cannot  obtain  a  precise  know- 
ledge of  the  actions  exerted  by  water  within  its 
own  bosom»  still  it  may  be  ascertained  in  a  cer* 
tain  degree* 

Lakes,  low  meadows,  marshes,  and  sea-ports,, 
into  which  rivulets  discharge  their  waters,  more 
especially  when  these  descend  from  near  and 
steep  hills,  are  continually  receiving  depositions 
of  mud,  which  would  at  lengtii  fill  them  up  en* 

r 

tirely,  if  they  were  not  carefully  cleaned  out. 
The  sea  is  constantly  accumulating  quantities  of 
sand  and  slime  into  its  bays  and  harbours,  or 
wherever  its  waters  happen  to  become  more 
quiet  than  ordinary.  The  currents  also  occa- 
sioned by  the  tides,!  are  continually  washing 
Wge  4uantities  of  sand  from  the  bottom  of  the^ 
sea,  which  they  collect  together  and  heap  up  on^ 
various  parts  of  the  coast,  forming  banks  and  flat 
shallows. 


THEORY  OF  THE  EARTH.  33 


§  14.  Of  Stalactites. 

Certain  waters,  after  dissolving  calcareous  sub- 
stances by  means  of  the  superabundant  carbonic 
acid  with  which  they  are  impregnated,  allow 
these  substances  to  crystallize,  in  consequence  of 
the  escape  of  the  acid,  and  in  this  way  form 
stalactites  and  other  concretions.  There  are 
some  strata,  confusedly  crystallized  in  fresh  wa« 
ter,  which  are  suflSciently  extensive  to  be  com- 
pared with  other  strata  that  have  bieen  left  by 
the  ancient  sea. 


§  15*  Of  Lithcphites. 

In  the  torrid  zone,  where  lithophites  of  many 
kinds  abound,  and  are  propagated  with  great  ra- 
pidity, their  stony  tree-like  fabrics  are  intertwin- 
ed and  accumulated  into  the  form  of  rocks  and 
reefs,  and,  rising  even  to  the  surface  of  the  water^ 
shut  up  the  entrance  of  harbours,  and  lay  fright- 
ful snares  for  navigators.  The  sea,  throwing  up 
sand  and  mud  on  the  tops  of  these  rocky  shelves, 
sometimes  raises  them  above  its  own  proper  le- 
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vel,  and  forms  islands  of  them,  which  are  soon 
covered  with  a  rich  viegetation. 

%  16.  Of  Incrtistations. 

li  is  £llso  possiblie  that  the  animals  inhabiting 
shells  may  leave  their  stony  coverings  when  they 
die  in  some  particular  placed ;  and  that  these,  ce- 
mented together  by  slime  of  greatfet  or  less  cbn- 
s^tence,  or  by  some  other  means,  tnAy  forni  ex- 
tensive banks  of  shdb.  But  we  have  no  evi- 
dence th^t  the  sea  has  now  the  power  of  aggtntin- 
ating  these  shells  by  such  a  compabt  pa&te,  or 
indurated  cement,  as  that  found  in  marbles  and 
calcareous  sand-stones,  or  even  in  the  coarse  lime- 
stone strata  in  which  shells  are  found  enveloped. 
Still  less  do  we  now  find  the  sea  making  any  de< 
positions  at  all  of  the  more  solid  and  siliceous 
i^iuta  which  have  preceded  the  formation  of  Ihe 
strata  containing  sbeNs.  Iti  short,  all  these 
causes  would  not,  though  combined,  form  i 
single  stratum  of  any  kitid,  nor  produce  the 
sRtaltest  hillock,  nor  alter  in  any  perceptible  de* 
gree  the  ordinary  (evdi  of  the  ocean. 

It  has  been  asserted  that  the  sea  is  subject  to 
a  continual  diminution  in  its  leVel ;  and  proofs  of 
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this  are  said  to  have  been  discovered  in  some 
parts  of  the  shores  of  the  Baltic.  Whatever  may 
have  been  the  cause  of  these  appearances,  we  cer* 
tainly  know  that  nothing  of  the  kind  has  been 
observed  upon  our  coasts ;  and,  consequently, 
that  there  has  been  no  general  lowering  of  the 
waters  of  the  ocean*  The  most  ancient  sea^^ 
ports  6till  have  their  quays  and  other  erectioiis 
at  the  same  height  above  the  level  of  the  sea  as 
at  their  first  construction. 

Certain  general  movements  have  been  suppos« 
ed  in  the  sea  from  east  to  west^  or  in  other  dU 
rections ;  but  no  where  has  any  person  been  able 
to  ascertain  their  effects  with  the  least  degree  of 
precision. 


S  17.  Of  Volcanoes. 

The  operation  of  volcatioes  is  still  more  limited 
and  local  than  that  of  any  of  the  agents  which 
have  yet  been  mentioned.  Although  we  have 
no  idea  of  the  means  employed  by  nature  for 
feeding  these  enormoits  fires  from  such  vast 
depths,  we  can  judge  decidedly  by  their  effects, 
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of  the  changes  which  they  were  capable  of  pro- 
ducing upon  the  surface  of  the  earth.  When  a 
volcano  announces  itself  after  some  shocks  of  an 
earthquake,  it  forms  for  itself  an  opening.  Stones 
and  ashes  are  thrown  to  a  great  distance,  and  la- 
va is  vomited  forth.  The  more  fluid  part  of  the 
lava  runs  in  long  streams,  while  the  less  fluid  por- 
tion stops  at  the  edge  of  the  opening,  raises  it  all 
round,  and  forms  a  cone  terminated  by  a  crater. 
Thus  volcanoes  accumulate  substances  on  the 
surface  that  were  formerly  buried  deep  in  the 
bowels  of  the  earth,  after  having  changed  or  mo- 
dified*their  nature  or  appearances,  and  raise  them 
into  mountains.  By  these  means,  they  have  for- 
merly covered  some  parts  of  the  continents,  and 
have  suddenly  produced  mountains  in  the  middle 
of  the  sea.  But  these  mountains  and  islands 
have  always  been  composed  of  lava,  and  the 
whole  of  their  materials  have  undergone  the  ac- 
tion of  fire.  Volcanoes  have  never  raised  up  nor 
overturned  the  strata  through  which  their  aper- 
turies  pass,  and  have  in  no  degree  contributed  to 
the  elevation  of  the  great  mountains  which  are 
not  volcanic. 

« 

Thus  we  shall  seek  in  vain  among  the  various 
forces  which  still  operate  on  the  surface  of  our 
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earth,  for  causes  competent  to  the  production 
of  those  revolutions  and  catastrophes  of  which 
its  external  crust  exhibits  so  many  traces :  And 
if  we  have  recourse  to  the  constant  external 
causes  with  which  we  have  been  hitherto  ac- 
quainted, we  shall  have  no  greater  success. 


§18.  (^  Astronomical  Causes' (fth£  Revolutions  on 

the  Surface  of  the  Earth. 

'  The  pole  of  the  earth  moves  in  a  circle  round 
the  pole  of  the  ecliptic,  and  its  axis  is  more  or  less 
inclined  to  the  plane  of  the  ecliptic ;  but  these 
two  motions,  the  causes  of  which  are  now  as- 
certained, are  confined  within  certain  bounds, 
and  are  much  too  limited  for  the  prodqction  of 
those  effects  which  we  have  stated.  Besides,  as 
these  motions  are  exceedingly  slow,  they  are  al- 
together inadequate  to  account  for  catastrophes 
which  must  necessarily  have  been  sudden. 

• 

The  same  reasoning  applies  to  all  other  slow 
motions  which  have  been  conceived  as  causes  of 
the  revolutions  on  the  surface  of  our  earth,  cho- 
sen doubtless  in  the  hope  that  their  existence 
could  not  be  denied,  as  it  might  always  be  as«> 
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serted  that  their  extreme  slowness  rendered  them 
imperceptible.  But  it  is  of  no  importance  whe- 
ther these  assumed  slow  motions  be  true  or  false, 
for  they  explain  nothing,  since  no  cause  acting 
slowly  could  possibly  have  produced  sudden  ef- 
fects. 

Admitting  that  there  was  a  gradual  diminution 
of  the  waters ;  that  liie  sea  might  take  away  solid 
matters  from  one  place  and  carry  them  to  ano- 
ther i  that  the  temperature  of  the  globe  may 
have  diminished  or  increased;  none  of  these 
causes  could  have  overthrown  our  strata ;  inclo- 
sed great  quadrupeds  with  thdr  flesh  and  skin  io 
ice ;  laid  dry  sea-shells  in  as  perfect  preservation 
as  if  just  drawn  up  alive  from  the  bottom  of  the 
ocean  ;  or  utterly  destroyed  many  species,  and 
even  entire  genera,  of  testaceous  animals. 

These  considerations  have  presented  them- 
selves to  most  naturalists :  And,  among  those 
who  have  endeavoured  to  explain  the  present 
state  of  the  globe,  hardly  any  one  has  attributed 
the  entire  changes  it  has  undergone  to  slowly 
operating  causes,  and  still  less  to  causes  which 
continue  to  act,  as  it  were,  under  our  observa- 
tion.   The  necessity  to  which  they  were  thus  re* 
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duced^  of  seeking  for  causes  difibraat  from  those 
which  we  still  observe  in  aptivity»  is  tihe  very  thing 
which  has  forced  them  to  make  so  many  extraor* 
dinary  suppositions,  and  to  lose  themselves  in  «o 
many  erroneous  and  contcadictcu'y  specuiatiQasb 
that  the  very  name  of  their  science,  as  I  have 
elsewhere  said,  has  become  ridiculous  in  the  opi- 
nion of  prejudiced  perscms,  who  only  see  in  it  the 
eystems  which  it  has  exploded,  and  forget  the 
extensive  and  imp(Nrta&t  series  of  £ict8  which  it 

4 

has  brought  to  light  and  established  *• 


§  19.  Of  former  SjfOpm  of  Geobg^/* 

During  a  long  timq,  two  events  or  epochs  only, 
the  Creation  and  the  Deluge,  were  admitted  as 
comprehending  the  changes  ^hicfa  have  occurred 
upon  the  globe ;  and  all  the  efforts  of  geologists 
were  directed  to  account  for  the  present  actual 


*  When  I  fonnerly  mentioned  this  circumstance,  of  the 
science  of  geology  having  become  ridiculous,  I  only  expressed 
a  well-known  truth,  without  presuming  to  give  my  own  opl- 
nion,  as  some  respectable  geologists  seem  to  have  beliered.  If 
their  mistake  arose  frond  my  expressions  having  been  rather 
equivocal,  I  take  this  opportunity  of  explaining  my  meanng. 
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State  of  the  earth,  by  arbitrarily  ascribing  to  it  a 
certain  primitive  state,  aflerwards  changed  and 
modified  by  the  deluge,  of  which  also,  as  to  its 
causes,  its  operation,  and  its  ejBTects,  every  on^  of 
them  entertained  his  own  theory. 

Thus,  in  the  opinion  of  Bumet  *,  the  whol^ 
earth  at  the  first  consisted  of  a  uniform  light 
crust,  which  covered  over  the  abyss  of  the  sea, 
and  which,  being  broken  for  the  production  of 
the  deluge,  formed  the  mountains  by  its  frag- 
ments. According  to  Woodward  f ,  the  deluge 
was  occasioned  by  a  momentary  suspension  of 
cohesion  among  the  particles  of  mineral  bodies ; 
the  whole  mass  of  the  globe  was  dissolved,  and 
the  soft  paste  became  penetrated  by  .  shells. 
Scheuchzet  t  conceived  that'  God  raised  up  the 
mountains  for  the  purpose  of  allowing  the  waters 
of  the  deluge  to  run  ofi^  and  accordingly  select- 
ed those  portions  which  contained  the  greatest 
abundance  of  rocks,  without  which  they  could 


*  Telluris  Theoria  Sacra.    Lond.  1681. 
t  Essay  towards  the  Natural  History  of  the  Earth.    Lond. 
1702. 
X  Memoires  de  rAcademie,  1708. 
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not  have  supported  themselves.  Whiston*  fan- 
cied  that  the  earth  was  created  from  the  atmos- 
phere of  one  comet,  and  that  it  was  deluged  by 
the  tailof  another.  The  heat  which  remained 
from  its  origin,  in  his  opinion,  excited  the 
whole  antediluvian  population,  men  and  animals, 
to  sin,  for  which  they  were  all  drowned  in  the 
deluge,  excepting  the  fish,  whose  passions  were 
apparently  less  violent. 

It  is  easy  to  see  that  though  naturalists  might 
have  a  range  sufficiently  wide  within  the  limits 

• 

prescribed  by  the  book  of  Genesis,  they  very 
soon  found  themselves  in  too  narrow  bounds : 
and  when  they  had  succeeded  in  converting  the 
six  days  employed  in  the  work  of  creation  into 
so  many  periods  of  indefinite  length,  their  sys- 
tems took  a  flight  proportioned  to  the  periods, 
which  they  could  then  dispose  of  at  pleasure. 

Even  the  great  Leibnitz,  as  well  as  Descartes, 
amused  his  imaghiation  by  conceiving  the  world 
to  be  an  extinguished  sun,  or  vitrified  globe ; 
upon  which  the  vapours  condensing  in  propor- 

•  A  New  Theory  of  the  Earth.    Lond.  1708. 
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tion  as  it  cooled^  fornied  the  seas,  and  afterveards 
deposited  calcarecnis  strata  *• 

By  Demailkt,  the  ^obe  was  conceived  to  have 
been  covered  with  water  for  many  thousand 
years.  He  supposed  diat  this  water  had  gradu- 
ally retired ;  that  all  the  terrestrial  animals  were 
originally  inhabitants  of  the  sea ;  that  man  him- 
self began  his  career  as  a  fish  :  And  he  asserts, 
that  it  is  not  uncommon,  even  now,  to  meet 
with  fishes  in  the  ocean,  which  are  still  only  half 
men,  but  whose  descendants  will  in  time  become 
perfect  human  beings  t* 

The  system  of  Buffbn  is  merely  an  extension 
of  that  before  devised  by  Leibnitz,  with  the  ad- 
dition only  of  a  comet,  which,  by  a  violent  blow 
upon  the  sun,  struck  off  the  mass  of  our  earth  in 
a  liquefied  state,  alonjg  with  the  masses  of  all  the 
other  planets  of  our  system  at  the  same  instant. 
From  this  supposition,  he  was  enabled  to  assume 
positive  dates  or  epochs :  As,  from  the  actufd 
temperature  of  the  earth,  it  could  be  calculated 


•  Leibnitz,  Protogoea.    Ad.  Lips.  16SS;  Gi^i.  1749^ 

t  Telliamcd. 
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how  long  time  it  had  taken  to  cool  so  f^r.  And, 
as  all  {he  other  planets  had  come  from  the  sun 
at  the  same  time,  it  could  also  be  calculated  bow 
many  ages  were  still  required  for  cooling  the 
greater  ones,  and  how  far  the  smaller  ones  were 
already  frozen. 

In  the  present  day,  men  of  bolder  imagina- 
tions than  ever,  have  employed  themselves  on 
this  great  subject.  Some  writers  have  revived 
and  greatly  extended  the  ideas  of  Demaillet. 
They  suppose  that  every  thing  was  originally 
fluid  ;  that  this  universal  fluid  gave  existence  to 
animals,  which  were  at  first  of  the  simplest  kind, 
such  as  the  monads  and  other  infusory  micro- 
scopic animalcules  j  that,  in  process  of  time,  and 
by  acquiring  diflerent  habits,  the  races  of  these 
animals  became  complicated,  and  assumed  that 
diversity  of  nature  and  character  in  which  they 
now  exist.  It  is  by  all  those  races  of  animals  that 
the  waters  of  the  ocean  have  been  gradually  con« 
verted  into  calcareous  earth ;  while  the  vegeta- 
bles, concerning  the  origin  and  metamorphoses  of 
which  these  authors  give  us  no  account,  have  con- 
verted a  part  of  the  same  water  into  clay  j  and 
these  two  earths,  after  being  stript  of  the  peculiar 
characters  they  had  received  respectively  from 
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animal  upd  vegetable  life,  are  resolved  by  a  final 
analysis  into  silex  :  Hence  the  more  ancient 
mountains  are  more  siliceous  than  the  rest.  Thus, 
according  to  these  authors,  all  the  solid  particles 
of  our  globe  owe  their  existence  to  animal  or  ve- 
getable life,  and  without  this  our  globe  would  still 
have  continued  entirely  liquid  *. 

Other  writers  have  preferred  the  ideas  of  Kep- 
ler, and,  like  that  great  astronomer,  have  consi- 
dered  the  globe  itself  as  possessed  of  living  fa- 
culties. According  to  them,  it  contains  a  circu- 
lating vital  fluid.  A  process  of  assimilation  goes 
on  in  it  as  well  as  in  animated  bodies.  Every 
particle  of  it  is  alive.  It  possesses  instinct  and 
volition  even  to  the  most  elementary  of  its 
molecules,  which*  attract  and  repel  each  other 
according  to  sympathies  and  antipathies.  Each 
kind  of  mineral  substance  is  capable  of  convert- 
ing immense  masses  of  matter  into  its  own  pecu- 
liar nature,  as  we  convert  our  alijnent  into  flesh 
and  blood.     The  mountains  are  the  respiratory 


*  See  La  Physique  de  Rodig.  p.  106.  Leipsic,  1801,  and 
Teliiamed,  p.  169*  Lamarck  has  expanded  this  system  at 
great  length,  and  supported  it  with  much  sagacity,  in  his 
H^drogeologie,  and  Philosophic  Zoohgique, 
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organs  of  the  globe,  and  the  schists  its  organs  of 
secretion.  By  the  latter  it  decomposes  the  wa- 
ters of  the  sea  in  order  to  produce  volcanic  erup- 
tions. The  veins  in  strata  are  caries,  or  abscesses 
of  the  mineral  kingdom,  and  the  metals  are  pro- 
ducts of  rottenness  and  disease,  to  which  it  is 
owing  that  almost  all  of  them  have  so  bad  a 
smell  *. 

It  must,  however,  be  noticed,  that  these  are 
what  may  be  termed  extreme  examples,  and  that 
all  geologists  have  not  permitted  themselves  to 
be  carried  away  by  such  bold  or  extravagant 
conceptions  as  those  we  have  just  cited.  Yet, 
among  those  who  have  proceeded  with  more 
caution,  and  have  not  searched  for  geological 
causes  beyond  the  established  limits  of  physical 
and  chemical  science,  there  still  remain  much 
diversity  and  contradiction. 

According  to  one  of  these  writers,  every  thing 
has  been  successively  precipitated  and  deposited. 


*  M.  Fatrin  has  used  much  ingenuity  to  establish  this  view 
of  the  subject,  in  several  articles  of  the  Nouveau  Diclionnaire 
dUistoire  Naturelle. 
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nearly  as  it  exists  at  present ;  but  the  sea,  which 
covered  all,  has  gradually  retired  *• 

Another  conceives,  that  the  materials  of  the 
mountains  are  incessantly  wasted  and  floated 
down  by  the  rivers,  and  carried  to  the  bottom  of 
the  ocean,  to  be  there  heated  under  an  enormous 
pressure,  and  to  form  strata  which  shall  be  vio- 
lently  lifted  up  at  some  future  period,  by  the 
heat  that  now  consolidates  and  hardens  them  t. 

A  thitd  supposes  the  fluid  materials  of  the 
globe  to  have  bebn  divided  among  a  multitude  of 
sucbessive  lakes,  placed  like  the  benches  of  an 
amphitheatre ;  which,  after  having  deposited  our 
Shelly  strata,  have  sucfcessively  broken  their 
dikes,  to  descend  and  fill  the  basin  of  the  ocean  t. 

According  to  a  fourth,  tides  of  seven  or  eight 
hundred  fathoms  have  carried  off  from  time  to 


*  In  his  Geology,  Dekmetherie  assumes  crystallization  as 
the  chief  cause  or  agent. 

f  Huttmi>  and  Playfiiir  in  his  Illustrations  of  the  Huttonian 
Theory  of  the  Earth.    Edinb^  1 803. 

X  See  Lamanon,  in  various  parts  of  the  Journal  de  Physique. 
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time  the  bottom  of  the  ocean,  throwing  it  up  in 
mountains  and  bills  on  the  primitive  vallies  and 
plains  of  the  continent  *• 

A  fifth  conceives  the  various  fragments  of 
which  the  surface  of  the  earth  is  composed  to 
have  fallen  successively  from  heaven,  in  the  man« 
ner  of  meteoric  stones,  and  alleges  that  they  still 
retain  the  marks  of  their  origin  in  the  unknown 
species  of  animals  whose  exuviae  they  contain  t. 

By  A  si:aLth,  the  globe  is  supposed  to  be  hoi* 
low,  and  to  contain  in  its  cavity  a  nucleus  of 
loadstone,  which  is  dragged  froni  one  pole  of  the 
earth  to  the  other  by  the  attraction  of  comets^ 
changing  the  centre  of  gravity,  and  consequent- 
ly hurrying  the  gteii  body  of  the  ocean  along 
with  it,  iso  as  alternately  to  drown  the  two  he- 
mii^heres  t. 


*  Dolomieu,  in  the  Journal  de  Physique. 

t  M.  M.  de  Marsdudly  in  Researches  respecting  die  Origin 
and  Development  of  the  present  Statte  of  the  Earth.  Geistm, 
1802. 

t  Bertrand,  Periodical  Renewal  of  the  Terrestrial  Coati* 
nents.    Hambw^ht  1799. 
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iiw9iy%  think  of  determining  with  pfecisi<m  the 
measure  and  extent  of  those  which  they  attei^t- 
ed  to  explain.  This  is  peculiarly  the  case  in  re« 
gard  to  the  secondary  stratifications,  which  con- 
afiikirtd,  however^  the  most  difficult  andi  most  ksu 
portant  portion  of  the  problem^  It  has  hardly 
ever  been  attempted  carefully  to  ascertain  the 
flOJ^rposkioBB  of  their  str^ta^  or  the  <(0M|ectk)ns 
of  these  fltiatft  with  the  species  of  animals  and  ef 
plmtS'  who9e  pemains  tbey  incIose.^ 

Are  there  ceytain  animab  and  plants  peculiar 
to  eertain  strata,  and  not  found  in  others  ?  WkM 
are  the  species  that  appear  first  in  order,  and 
those  which  succeed?  Do  these  t^o  kinds  pf  spe- 
cies isver  aci^ompany  one  another  ?*  Are  there  al- 
ternations in  their  appearances }  or,  in  otberwopds, 
doea  the  first  speeies  appear  a  second  time,  and 
does  the  second  species  then  disappear  ?  Have 
these  animals  and  plants  lived  in  the  places  where 
their  exuviae  are  found,  or  have  they  been 
brought  there  from  other  places  ?  Do  all  these 
animals  and  plants  stitt  continue  to  Kve  in  some 
part  of  the  earthy  or  have  tiiey  been  totdly  or 
partially  destroyed  ?  Is  there  any  constant  con- 
nection between  the  antiquity  of  the  strata,  and 
the  resemblance  or  noi^resemblanee  of-  the  ex- 
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tisnepuft  &ssti6,  to  the  animjds  and  plants  that 
stifl  ^etist  ?  Is  there  aay  connectioa,  in  regard  ta 
dimate,  between  the  extraneous  fossils  and  the 
still  living  organized  bodies  which  most  nearly  re* 
semble  them?  May  it  be  oonduded,  that  the  tnui8«> 
portation  of  these  living  orgsaiized  bodies,  if  such 
a  thing  ever  hof^ned,  has  taken  place  from 
Dotth  to  south,  or  from  east  to  west ;  or  was  it 
eflSbeted  by  means  diat  irregulariy  scattered  and 
mingled  them  together  ?  And,  finally,  is  it  stfll 
possible  to  distinguish  the  epochs  of  these  trans- 
portations, by  attentively  examining  the  strata 
which  inclose  the  remainsi  w  are  imprini^d  by 
their  forms  ? 

If,  from  the  want  of  sufficient  evidence,  these 
questions  cannot  be  satis&ctorily  answered,  how 
shall  we  be  able  to  explain  the  causes  of  the  p^e« 
sently  exJatiag  state  of  our  globe  ?  It  is  oertAin^ 
that  so  far  from  any  of  these  points  beiQg  as  yel; 
completely  established,  naturalists  seem  to  have 
scarcely  any  idea  of  the  propriety  of  investigate 
ii^  facts  before  they  construct  their  systems* 
The  cause  of  this  strange  pjrocedure  mfiy  be  dts# 
covsredf  by  considering  that  all  geologists  hithem 
to  have  either  been  mere  cabinet  naturalists,  who 
had  themselves  hardly  paid  any  attention  to  the 
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structure  of  mountains^  or  mere  iniiieraIogi8t8» 
who  had  not  studied  in  sufficient  dJBtail  the  in- 
numerable diversity  of  animals,  and  the  almost 
infinite  complication  of  their  various  parts  and 
organs«  The  former  of  these  hav^e  only  con« 
structed  systems ;  while  the  latter  have  made  ex* 
cellent  collections  of  observations,  and  have  laid 
the  foundations  of  true  geological  science,  but 
have  been  unable  to  raise  and  comjrfete  the  edi- 
fice. «         . 


^  22.  Of  the  Progress  of  Mineral  Geology. 

The  purely  mineralogical  portion  of  the  great 
problem  of  the  Theory  of  the  Earth  has  been  in- 
vestigated with  admirable  care  by  Saussure,  and 
has  been  since  explained  in  an  astonishing  degree 
by  Werner,  and  by  the  numerous  enlightened 
pupils  of  his  school. 

The  former  of  these  celebrated  philosophers, 
by  a  laborious  investigation  of  the  most  inacces- 
sible mountain  districts  during  twenty  years  of 
Gontinualresearch,  in  which  he  examined  the  Alps 
on  all  sides,  and  peneti'ated  through  all  their 
defiles,  has  laid  open  to  our  view  the  entire  dis- 
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ordinr  of  the  primitive  formations^  and  has  cleais- 
]y  traeed  the  boundaries  by  which  they  are  disi- 
tinguishable  from  the  secondary  formations. .  The 
other,  equally  celebrated  geologist^  taking  advan- 
tage  of  the  numerous  excavations  in  the  most 
ancient  mining  district  in  the  worlds  has  fixed 
the  laws  which  regulate  the  succession  of  strata, 
pointing  out  their  respective  antiquity  in  regard 
to  each  other,  and  tracing  each  of  them  through 
all  its  changes  and  metamorphoses.  From  him 
alone  we  date  the  commencement  of.  real  geo* 
logy,  so  far  as  respects  the  ihineral  natures  of  the 
strata :  But  neither  he  nor  Saussure  has  defined 
the  species  of  organized  extraneous  fossils  in 
each  description  of  the  strata  with  that  accuracy 
which  has  become  necessary,  now  that  the  num- 
ber of  animals  already  known  has  become  so 
great 

Other  naturalists,  it  is  true,  have  studied  the 
fossil  remains  of  organized  bodies ;  they  have 
collected  and  represented  them  by  thousands, 
and  their  works.certainly  will  serve  as  a  valuable 
storehouse,  of  materials.  But,  considering  these 
fossil  plants  and  animals  merely  in  themselves, 
instead  of  viewing  them  in  their  connection  with 
the  theory  of  the  earth ;  or  ri^garding  their  pe» 
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triftetioils  Mid  extrftnemtt  ibiaifa  a»mdfe  ouriori«* 
tiesi  rather  tiian  as  hiaCoricai  docodieilts }  or  (5cm«- 
^tiing  thetnaelv^ft  ta  partial  exfifamaticma  of  the 
particular  bearings  of  each  individual  tpeciaieil^ 
tiiey  have  almost  alwi^  neglected  to  investigate 
the  general  laws  afflicting  their  positiM,  or  the 
jrebtion  of  the  extraneons  fossib  witfc  the  stmtt 
in  which  they  ate  found* 


f  £3.  Of  the  It^artmee  €f  PetHfmllUms,  or  Mm 
imnema  FostMs  jn  Qeology. 

The  impor^mce  of  inTeatigaki%  the  rriatioilS 
tS  exfapaneotis  leetils  with  the  strata  in  wfaicth  Ihej 
are  coAtakxtA^  w  qiitte  obvious^  h  is  tb  tfaem 
idone  thai  we  owe  the  cotimenceiii^ttt  even  Gi% 
Theory  of  the  Earth ;  as,  but  for  them,  we  eould 
^ever  have  even  suspected  that  there  had  ei^isted 
#ay  successive  Epochs  in  the  formation  of  our 
#artli,  and  a  series  of  diiSferent  and  donsecutive 
liberations  in  reducing  it  to  its  pveslcfii  state*  By 
ihem  alone  we  are  enabled  to  aseeftain^  wKSi  the 
utmost  certainty^  tiiat  our  earth  has  not  always 
lieen  covered  over  by  the  same  ea^testial  ciiiit  $ 
b^use  we  are  thoroughly  ai^sured  that  the  ot^ 
gofiized  bodies  to  which  these  fossil  rdfmttttis  \f^^ 


\M%,'*s^'9^ksB^^Viy^vf^  dur&oe^  beibre 
they  eMM  tb  be  buned^  as  they  ndw  ar^,  at  a 
^ak  depth.  It  is  tm\j  by  (Oitetis  of  analogy^ 
that  we  imve  boen  enabled  t<l  ^tend  to  liie  pri- 
mittve  ibrmattoaiSi  the  saCne .  conohisikms  whidi 
an  ifomiflfaed  >directiy  for  the  seooi>dary  f braia- 
tioos  by  th6  -extraaecms  fossils ;  imd  if  there  bad 
only  existed  formations  ^r  strata  in  "whscfa  tlvere 
tvferfe  BO  extraneoiis  fessfls^  tt  coahi  ne^r  bav^ 
boeA  aSsefted  that  these  seveivd  formations  ted 
not  be^  ^3im«dtaiaei:>tis* 

It  is  also  xmxig  to  these  dllraiieous  fomilsy 
8%bt  as  is  the  kibotpledgb  we  have  hidierto  te« 
quired  r-espeottng  tb^fco^  that  we  have  been  en- 
bled  to  disoovef  the  little  that  w4  yet  kftiowimii^ 
oemiag  the  revolutioBsof  Our  globe^  From  thtei 
we  have  learaed,  that  the  strata*  or  at  least  t^KMI 
which  contain  their  f  emaiosi  have  been  qiiiedy 
deposited  in  a  flaid  $  Ihait  4^  variations  ^1^ 
several  strata  must  \agfe  cotifeqponded  with  this 
variations  in  the  nature  of  the  fluid ;  that  they 
have  been  ieil  bare  bf  the  transportation  of  this 
^uid  tosometotberfSlaoe^  and  tfaait  thisfaot  ttitfeM; 
have  haf^oed  aaope  than  ionce^  Nothfng  ^  ail 
this  could  have  been  J»own  with  cei?taitit^»  ^wi&v 
out  the  aid  of  ei^traileoiib  ttbsails* 
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The  study  of  the  mineralc^ical  part  of  gecK 
logy,  though  not  less  necessary,  and  even  a  great 
deal  more  useful  to  the  practical  arts,  is  yet  much 
less  instructive,  so  far  as  respects  the  objects  of 
our  present  inquiry.    We  remain  in  utter  igno- 
rance respecting  the  causes  which  have  given 
rise  to  the  variety  in  the  mineral  substances  of 
■which  the  strata  are  composed.    We  are  igno- 
rant even  of  the  agents  which  may  have  held 
some  of  these  substances  in  a  state  of  solution; 
and  it  is  still  disputed  respecting  several  of  them, 
whether  they  have  owed  their  origin  to  the  agen- 
cy of. water  or  of  fire.  After  aU,  phUosophers  are 
only  agreed  on  one  point,  which  is,  that  the  sea 
has  changed  its  place  j  and  this  could  never  have 
been  certainly  known,  but  for  the  existence  of 
extraneous  fossils.    These  fossils,  then,  which 
have  given  rise  to  the  theory  of  the  earth,  have 
at  the  same  time  furnished  its  principal  iUustra- 
tions— the  only  ones,  indeed,  that  have  as  yet 
been  generally  received  and  acknowledged  •. 

This  is  the  consideration  by  which  I  have 
been  ericouiaged  to  investigate  the  subject  of 
extraneous  fossils.  But  the  field  is  extensive ; 
and  it  is  only  a  very  inconsiderable  portion  of  it 
fbat  can  be  cultivated  by  the  labour  of  a  single 

•  NoteK. 
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individual.  It  was  necessary,  therefore,  to  select 
a  particular  department,  and  I  very  soon  made 
my  choice.  That  class  of  extraneous  fossils, 
which  forms  the  peculiar  subject  of  this  Essay, 
engaged  my  attention  at  the  very  outset,  be- 
cause it  is  evidently  the  most  fertile  in  afiording 
precise  results,  yet  at  the  same  time  less  known 
than  others,  and  ncher  in  new  objects  of  re- 
search  ^f . 


S  24.  High  Importance  of  investigating  the  Fos^ 
HI  Remains  of  Quadrupeds. 

It  is  obvious  that  the  fossil  remains  of  the 
bones  of  quadrupeds  must  lead  to  more  rigorous 
conclusions  than  any  other  remains  of  organized 
bodies,  and  that  for  sevieral  reasons. 

In  the  first  place,  they  indicate  much  more 
clearly  the  nature  of  the  revolutions  to  which 


*  My  work  on  this  subject  will  dearly  show  how  far  thU 
inquiry  is  yet  new,  notwithstonding  the  excellent  labours  of 
Camper,  PaUas,  Blumenbach,  Merk,  Soemmerring,  Rosen- 
muUer,  Fischer,  Faujas,  and  other  learned  men,  whose  work? 
I  have  most  scrupulously  cited  in  such  of  my  chapters  as  their 
researches  are  connected  with. 

t  Note  L. 
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tbey  have  been  aul]geoted.  The  reoabinft  of  iftidb 
certainly  iodicate  that  the  sea  has  01106  elcirtod 
in  the  places  where  these  coUeotiotis  have  been 
formed:  But  the  chaises  which  have  takM  plMe 
in  their  species^  whto  ^gorciualy  inquired  ioto^ 
may  possibly  faav^  been  occasiolMd  by  slight, 
changes  in  the  nature  of  the  fluid  in  which  they 
were  formed^  or  only  in  its  temperature^  and  aaay^ 
even  have  arisen  from  other  accidental  t^tases^ 
We  can  never  be  perfectly  assured  that  certain 
species,  and  even  genera,  inhabiting  the  bottom 
of  the  sea,  aiid  dccapying  eeitaiii  fi^ed  spates 
for  a  longer  dr  shcMliei:  tim^  tnay  lidt  have  been 
driven  away  from  these  by  other  species  or  ge« 
n^ta* 

In  regatd  to  quadrci^d(H  <^  the  «K»ltM#y^ 
every  thing  is  precise*  The  appeiif aiU^e  of  tfaeit 
bones  in  strata,  and  still  more  of  their  entire  car- 
cases, cleariy  establishes  thstt  the  b^  in  whkh 
they  are  found  must  have  been  previously  laid 
dry,  or  at  least  that  dry  land  must  have  existed 
in  its  immediate  neighbourhood.  Their  disap- 
pearance as  certainly  announces  that  this  stratum 
must  have  be^i  inundated^  or  that  the  dry  famd 
had  ceaisied  to  exist  in  that  state.  It  is  A'om  them, 

therefore,  that  we  learn  with  perfect  certainty 
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the  iniportatit  fact  of  the  rbptated  imipti(Hlt  of 
the  sea  upon  the  land,  whioh  thb  ektmneoas  f(kh 
sils  and  other  productions  of  marine  origin  could 
act  of  tbeflifielves  have  proved  j  and,  by  a  care-^ 
f4il  invett^gatian  of  them,  we  may  hope  to  ascer* 
UAa  the  ttumber  and  the  epoche  of  those  iiTup« 
tions  of  the  sea. 

"^Secondly^  the  nature  of  the  revolutions  which 
have  changed  the  surface  of  our  earth,  must  haVe 
exttHed  a  more  powerful  action  iqKMn  terrertrial 
quadrupeds  than  upon  marine  animals.  Aft  these 
revolutions  have  consisted  chiefly  in  changes  of 
the  bed  of  the  sea»  and  as  the  waters  must  fattVe 
destroyed  aU  the  quadrupeds  which  they  rMdh* 
ed)  if  their  irruption  over  the  lAnd  WM  genetid^ 
tiiey  must  have  destroyed  the  entire  class,  or^  if 
Gofifined  only  to  certahi  cMitinents  at  <me  time^ 
they  must  havedestroyed  at  least  all  the  species  in* 
habiting  these  continentsi  without  having  tbedlime 
effect  up<m  the  marine  anitniils^  On  the  other 
handi  millions  of  aquatic  animals  may  have  beett 
left  quite  dry^  or  buried  in  aewly^bniied  strata^ 
or  thrown  violently  <>n  the  coasts,  while  thdr 
j'aces  mHy  have  befen  still  ptreserved  in  mdre 
peaceful  parts  of  the  sda,  whence  they  might 
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again  propagate  and  spread  after  the  agitation 
of  the  water  had  ceased. 

Thirdly,  this  more  complete  action  is  also  more 
easily  ascertained  and  demonstrated ;  because, 
as  the  number  of  terrestrial  quadrupeds  is  limit- 
ed, and  as  most  of  their  species,  at  least  the  large 
ones,  are  well  known,  we  can  more  easily  deter- 
mine whether  fossil  bones  belong  to  a  species 
which  still  exists,  or  to  one  that  is  now  lost.  As, 
on  the  other  hand,  we  are  still  very  fiir  from  being 
acquainted  with  all  the  testaceous  animals  and 
fishes  belonging  to  the  sea,  and  as  we  probably 
still  remain  ignorant  of  the  greater  part  of  those 
which  live  in  the  extensive  deeps  of  the  ocean,  it 
is  impossible  to  know,  with  any  certainty,  whe- 
ther a  species  found  in  a  fossil  state  may  not  still 
exist  somewhere  alive.  Hence  some  naturalists 
persist  in  giving  the  name  of  oceanic  or  pelagic 
shells  to  belenmites  and  comua-ammonis,  and  some 
other  genera,  which  have  not  hitherto  been 
found,  except  in  the  fossil  state,  in  ancient  strata; 
meaning  by  this,  that  although  these  have  not 
as  yet  been  found  in  a  living  or  recent  state,  it 
is  because  they  inhabit  the  bottom  of  the  oceaoi 
far  beyond  the  reach  of  our  nets. 
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%  25.  Of  ihesmaU  PrchabiUty.  of  discovering  new 
Species  of  the  larger  Quadrupeds. 

NaturaKsts  certainly  have  neither  explored  all 
the  continents^  nor  do  jthey  as  yet  know  even  all 
the  quadrupeds  of  those  parts  which  have  been 
explored.  New  species  of  this  class  are  discov- 
ered from  time  to  time ;  and  those  who  have 
not  examined  with  attention  all  the  circumstan- 
ces belonging  to  these  discoveries,  may  allege 
also,  that  the  unknown  quadrupeds,  whose  fossil 
bones  have  been  found  in  the  strata  of  the  earth, 
have  hitherto  remained  concealed  in  some  islands 
not  yet  discovered  by  navigators,  or  in  some  of 
the  vast  deserts  which  occupy  the  middle  of  Af- 
rica, Asia,  the  two  Americas,  and  New  Holland. 
But,  if  we  carefully  attend  to  the  kinds  of  quad- 
rupeds that  have  been  recently  discovered,  and 
to  the  circumstances  of  their  discovery,  we  shall 
easily  perceive  that  there  is  very  little  chance  in- 
deed of  our  ever  finding  alive  those  which  have 
only  been  seen  in  a  fossil  state. 

V 

Islands  of  moderate  size,  and  at  a  considerable 
distance  from  the  large  continents,  have  very 
few  quadrupeds,  and  these  mostly  very  small. 
When  they  contain  any  of  the  larger  quadrupeds. 
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these  miiat  hwe  been  carried  to  ibem  from  other 
countries.  Cock  and  Bougaiiivflle  found  no 
other  quadrupeds  besides  hogs  and  dogs  in  the 
South  Sc^a  islands }  and  the  lafgest  quadruped 
of  the  West  Inctia  islands^  wheafiiat  diacovered^ 
was  the  agouti,  a  iq[»cies  of  the  cctt^i  an  i^mal 
apparently  between  the  rat  and  the  rabbit 

It  is  true,  that  the  great  conttnent9f  aa  Am$ 
Africa,  the  two  Ameiioaeit  and  New  HoUand* 
have  large  quadrupeds,  and,  gonersUly  speakiPgt 
contain  species  pccfier  to  each :  I&sonfiiu^>  that* 
upon  discovering  countries  which  are  isolated 
fiom  the  rest  of  the  world,  the  animals  they  cmr 
tain  of  the  class  of  quadrupeds  were  found  ^m^ 
tirely  different  frooK  those  which  existed  ia  Qlher 
countries*  Thusi,  when  the  Spaniards  fy»t  pen^ 
trated  into  Scuith  America,  they  did  not  jSHfid  it 
to  contain  a  single  quadruped  exactly  the  moM 
with  those  of  Europe^  Asia^  and  Africa^  The 
puma,  the  jaguar,  the  UqAx,  the  eapybarai^  the 
lama,  or  glama,  and  vici^^ia,  and  the  whole  tribe 
of  sapajous,  were  to  them  entirely  new  animals, 
of  which  they  had  not  the  anudkat  idea. 

Simitar  circumstances  have  reetwred  in  our 
own  time^  when  the  coasta  of  New  HdOsndand 
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the  a(})Me9t  ktnQdai  n^te  first  examined.  The 
species  of  tbe  kangaroo^  jdutsedoma,  dasyurus, 
fmwneh^  phdkmger^  or  flying  opposum,  with  \hm 
hairy  and  spinoae  duok»biUed  animals  denominar 
ted  omithorinchus  and  echidnc^  have  astonished 
zoologists  by  presenting  new  and  strange  confor- 
mations, contrary  to  all  former  rulas^  and  iaca» 
paUe  of  being  reduced  under  any  of  the  formej: 
systems. 

If  there  still  reeaained  any  gr^at  continent  to 
be  discovered,  we  might  perhaps  expect  to  be 
made  acquainted  with  new  species  of  huge  quad- 
fupeds}  amoog  which  some  might  be  found 
more  or  less  similar  to  these  of  which  we  find  the 
exuviss  in  the  bowels  of*  the  earth.  But  it  is 
aoer^y  suffident  tp  glance  the  eye  over  the  map 
of  the  world,  and  observe  the  injiumerable  direc- 
tiona  in  which  navigators  have  traversed  tbe 
ocean,  in  ordier  to  be  satisfied  that  there  does  not 
remain  any  large  land  to  be  discovered*  unless  it 
may  be  situated  towards  tbe  antarctic  pole,  where 
eternal  ice  neeesiarily  fovbida  the  existence  o£ 
animal  life. 

Hence^  it  is  only  from  the  interiors  of  the  ki^ 
divisions  of  the  world  already^  known,  that  we 
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can  DOW  hope  to  procure  any  quadrupeds  hither- 
to, unknown.  But  a  very  little  reflection  will  be 
sufficient  to  convince,  us,  that  our  hop6s  frcnn 
thence  are  not  much  better  founded  ihsm  from 
the  larger  islands. 

Doubtless,  European  travellers  cannot  easily 
penetrate  through  vast  extents  of  countries 
which  are  either  uninhabited,  or  peopled  only 
with  ferocious  tribes  ;  and  this  is  peculiarly  the 
case  in  regard  to  Africa.  But  there  is  nothing 
to  prevent  the  animals  themselves  from  roaming 
in  all  directions,. and  penetrating  to  the  coasts. 
Even  although  great  chains  of  mountains  may  in- 
tervene between  the  coasts  and  the  interior,  de- 
serts, these  must  certainly  be  broken  in  some 
parts,  to  allow  the  rivers  to  pass  through  ;  and 
in  these  burning  deserts  the  animals  naturally 
follow  the  courses  of  the  rivers.  The  inhabitants 
of  the  coasts  must  also  frequently  penetrate  in- 
land along  the  rivers,  and  will  quickly  acquire  a 
knowledge  of  all  the  remarkable  living  creatures, 
even  to  the  very  sources  of  these  rivers,  either 
from  personal  observation,  or  by  intercourse  with 
the  inhabitants  of  the  interior.  At  no  period  of 
our  history,  therefore,  could  civilized  nations  fre- 
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quent  the  coasts  of  large  countries  for  any  length 
of  time,  without  gaining  some  tolerable  know- 
ledge of  all  the  animals  they  contained,  or  at 
least  of  such  as  were  any  way  remarkable  for 
their  size  or  configuration.  This  reasoning  is 
supported  by  well-known  facts.  Thus,  although 
the  ancients  seem  never  to  have  passed  the  moun- 
tains of  Imaus,  nor  to  have  crossed  the  Ganges 
towards  the  east  of  Asia,  and  never  penetrated 
far  to  the  south  of  Mount  Atlas  in  Africa,  yet 
they  were  acquainted  with  all  the  larger  animals 
of  these  two  grand  divisions  of  the  world  ;  and 
if  they  have  not  distinguished  all  their  species, 
it  was  because  the  similarities  of  some  of  these 
occasioned  them  to  be  confounded  together,  and 
not  because  they  had  not  seen  them,  or  heard 
them  talked  of  by  others. 

The  ancients  were  perfectly  acquainted  with 
the  elephant  ^  and  the  history  of  that  quadruped 
is  given  more  exactly  by  Aristotle  than  by  Buf- 
fbn.  They  were  not  ignorant  even  of  the  differ- 
ences, which  distinguish  the  elephants  of  Africa 
from  those  of  Asia  *. 

*  See  this  more  particularly  noticed  in  the  history  of  the 
elephant,  in  the  second  volume  of  my  Researches  into  the  £x« 
traneous  or  Fossil  Remains  of  Quadrupeds. 

F 
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They  knew  the  two^horned  rhinoceros,  which 
Domitian  es;bibited  in  his  shews  at  Romei  and 
had  stamped  on  his  medalsi  and  of  which  Fau- 
sanias  has  left  a  very  good  description.  Even 
the  one-horned  rhinoceros,  although  its  country 
be  far  from  Hbme,  was  equally  known  to  the 
Romans ;  Pompey  shewed  them  one  in  the  cir« 
cus,  and  Strabo  has  described  another  which  he 
saw  at  Alexandria  *• 

The  rhinoceros  of  Sumatra  described  by  Mr, 
Bell,  and  that  6f  J^lva  discovered  and  sent  by 
Messrs  Duvaucel  and  Diard,  do  not  appear  to 
inhabit  the  continent ;  so  it  is  not  surprising  that 
the  ancients  should  have  been  ignorant  of  them, 
besides  that  they  probably  would  not  have  con- 
sidered them  distinct. 

The  hippopotamus  has  not  been  so  well  de* 
scribed  by  the  ancients  as  the  two  foregoing  am^- 
mals )  yet  very  exact  representations  of  it  havd 
been  left  by  the  Romans  in  their  monuments  re- 
lative to  Egypt,  such  as  the  statue  of  the  Nile^ 
the  Prenestine  pavement,  and  a  great  number  of 
medals.    It  is  known  that  this  animal  was  fre- 

f  S?e  the  history  of  the  Rhinoceros  in  my  second  volume. 
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(fxmiiy  shewa  to  the  Boaiansy  having  beecr  ex- 
hibited in  the  cireus  by  Scaurus^  Augustus,  An- 
tonibns^  Coouaodus,  Heliogabalus,  Philip  *^  and 
Cariniist# 

The  two  speciea  of  camel^  the  Bactrian  and 
Af  abian,!  weri  both  well  known  to  the  ancients, 
and  are  very  W^  described  and  characterised 
b J  Aristotle  %•> 

The  giraffe,  or  camelopardalis^  was  likewise 
known  to  the  aSMsientSy.  one  having  been  shewn 
alive  in  the  circus  during  the  dietatorship  of  Ju- 
lius Caesar,  in  the  year  of  Rome  708.  Ten  of 
tbefiit  w^e  shewn  at  once  by  Crordian  IIL,  all  of 
which  were  slain  at  the  secular  games  of  the  em- 
peror Philip  $•  A  circamstance  which  ought  to 
snprke  oar  moderns^  who,  in  the  fifteenth  cen- 
century,  had  only  seen  a  shigle  individual  ||. 

*  See  the  history  of  the  Hippopotamus  in  my  second  vo- 
IttBie. 

t  Calphurnii,  Eel.  VI.  66. 

X  Hist.  Anim.  lib.  H.  cap.  1. 

§  Jul.  Capitol.  Gord.  III.  cap.  23. 

II  That  which  the  Sddaa  of  Egypt  sent  to  Laurentks  da 
Medicis,  and  which  is  painted  in  the  fiesoos  of  Paggio-eajano» 
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When  we  read  with  attention  the  descriptions 
given  of  the  hippopotamus  by  Herodotus  and 
Aristotle,  which  are  supposed  to  have  been  bor- 
rowed from  Hecataeus  of  Miletus,  we  cannot 
fail  to  perceive  that  these  must  have  been  taken 
from  two  very  different  animals  ;  one  of  which 
is  the  true  hippopotamus,  and  the  other  the 
gnou,  or  antelope  gnu  of  Gmelin's  edition  of  the 
Systema  Naturae,  a  quadruped  of  which  our  na- 
turalists do  not  appear  to  speak  till  about  the 
seventeenth  century.  It  is  the  animal  of  which 
we  have  a  fabulous  account  under  the  name  of 
catoblepas  or  catablepon  *. 

The  aper  (Bthiopicus  of  Agatharcided,  which 
he  describes  as  having  horns,  is  precisely  the 
Ethiopian  hog,  or  engallOy  of  Buffon  and  other 
modern  naturalists,  whose  enormous  tusks  de- 
serve the  name  of  horns,  almost  as  much  as 
those  of  the  elephant  t. 

The  bubalus  and  the  nagor  are  described  by 
Pliny  }  the  gazeUa  by  Elian  j   the  oryx  by  Op- 

♦  Pliny,  Lib.  VIII.  cap.  S2;  and  ^lian,  Lib.  VII.  cap.  5. 
t  JElian.  Anim.  V.  «7. 
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plan;  and  the  axis,  so  early  as  the  time  of 
Ctesias. 

Elian  gives  a  very  good  description  of  the, bos 
grunniens,  or  grunting  ox,  under  the  name  of  the 
ox  having  a  tail  which  serves  for  a  fly-flapper  *. 

The  buffalo  was  not  domesticated  by  the  an- 
cients ;  but  the  bos  IndicuSf  or  Indian  ox  of  Eli- 
an t,  having  horns  sufficilently  large  to  contain 
three  amphorsB,  was  assuredly  that  variety  of  the 
buffalo  which  is  now  called  the  amee. 

The  ancients  were  acquainted  with  hornless 
oxen  t,  and  with  that  African  variety  of  the  ox 
whose  horns  are  only  fastened  to  the  skin  §,  and 
hang  down  dangling  at  the  sides  of  the  head. 
They  also  knew  those  oxen  of  India  which  could 
run  as  swift  as  horses  ||,  and  those  which  are  so 
small  as  not  to  exceed  the  size  of  a  he-goat  ^. 
Sheep  also  with  broad  tails  were  not  unknown 
to  them  **,  and  those  other  Indian  sheep  which 
were  as  large  as  asses  ft. 

♦  iElian.  Anim.  XV.  14.  t  Id.  III.  34. 

t  Id.  II.  53.  $  Id.  II.  20. 

il  Id.  XV.  24.  If  Id.  ibid. 

*•  Id.  III.  3.  tt  Id.  IV.  32. 

F  S 
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Altbougfi  tbe  ]|ccaunt8  1^  usiiy  the  Anpientp 
respecting  the  unis,  or  aurochs,  the  rein^deei^ 
and  the  elk,  are  all  mingled  with  fable,  they  are 
yet  sufficient  to  pwsve  ti^  these  unimals  srere 
not  unkno(Wfi  to  tboai,  but  tJaat  th$  S€f)pit8  vfaicjii 
had  rje|K3bed  Aem  hsA  betm  eoinniiimoat^d  bgr 
ignorant  or  barbarous  people,  and  had  not  been 
carrected  by  tbe  actual  xAsef fixations  oi  men  of 
leai*»]fig. 

Even  the  /wlbite  bear  had  imei}  sam  m  Egypt 
while  under  the  Ptolemies  ^. 


Lions  and  panthers  meie  quite  jEMMnmoB  at 
Rome,  where  they  w&ce  presented  by  hvmdf  eds 
in  the  games  of  the  circus*  Even  itygers  had 
been  seen  there,  itogether  with  the  striped  byeos, 
and  tli'e  >niiotic  crx^codMe.  There  are  still  pis^- 
served  in  Rome  some  aAoient  mosaic,  or  tease- 
lated  pavements,  containing  .excellecNt  delinet^ 
tions  4^  the  sparest  of  these  animals :;  49Mi3g 
whicrh  a  striped  hyena  is  yery  perfectJsy  m^^- 
sented  in  a  fragment  of  Mosaic  in  the  V«t^^ia 
museum.  While  I  was  at  Rome,  a  tesselated 
pavement,  composed  of  natural  stones,  arranged 

*  Athenieis^  lib.  V. 
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in  the  Ebrentine  mannert  was  discovered  in  a 
garden  beside  the  triumphal  arch  af  Galienus^ 
which  represented  four  Bengal  tygers  in  a  most 
admirable  manner. 

Th^  museum  of  the  Vatican  has  the  figure  of 
a  crocodile  in  basalt^  almost  perfectly  represent* 

edi  except  that  it  has  one  claw  too  many  on  the 

hind'feet   Augustus  at  one  time  presented  thir« 

ty*«ix  of  these  animals  to  the  view  of  the  people  ^« 

It  is  hardly  to  be  doubted  that  the  Jdppotigris 
was  the  zebra^  which  is  now  only  found  in  the 
southern  parts  of  Africa  t*  Caracalla  killed  one 
of  these  in  the  circus. 

It  might  easily  be  shewn  also  that  almost  all 
the  most  remarkable  species  of  the  simiip  of  the 
old  world  have  been  distinctly  indicated  by  an- 
cient writedTS  under  the  names  of  jpitheci,  sphinx 
g0^9  satyri,  cephi,  ofnoeephalh  or  cercopitheci  t* 


^  DiisulilkLV. 

t  Id.  LXXVII.  Compare  also  Gisb.  Cuperi  de  Eleph.  in 
nummis  obviis.  ex.  II.  cap.  7* 

i  See  Liditensleiti,  Comoieiit.  de  Simiamm  qaetqpieC  ve-i 
teribtts  kmotaermit  ftmiff.    Htmburgt  1791* 
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They  also  knew,  and  have  described  several 
very  small  species  of  gnawers  *,  especially  such 
of  that  order  as  possessed  any  peculiar  confor- 
mation or  remarkable  quality ;  as  we  find,  for 
instance,  \he  jerboa  represented  upon  the  medals 
of  Cyrene,  and  indicated  under  the  name  oirmts 
hipeSi  or  two-legged  rat.    But  the  smaller  species 
are  not  of  much  importance  in  regard  to  the  ob- 
ject before  us;  and  it  is  quite  suflBcient  for  the  in- 
quiry in  which  we  are  engaged,  to  have  shewn  that 
all  the  larger  species  of  quadrupeds,  which  possess 
any  peculiar  or  remarkable  character,  and  which 
we  know  to  inhabit  Europe,  Asia,  and  Africa,  at 
the  present  day,  were  known  to  the  ancients ; 
whence  we  may  fairly  conclude,  that  their  silence 
in  respect  to  the  small  quadrupeds,  and  their 
neglect  in  distinguishing  the  species  which  very 
nearly  resemble  each  other,  as  the  various  spe- 
cies of  antelopes  and  of  some  other  genera,  was 
occasioned  by  want  of  attention  and  ignorance 
of  methodical  arrangement,  and  not  by  any  diffi- 
culties proceeding  from  the  climates  or  distance 
of  the  places  which  these  animals  inhabited.  We 

*  Cuvier  gives  this  name,  rof^eurf,  heretnm$Ii|tedgiMii?eri, 
to  the  order  denominated  glires  by  Lianffiua,  owing  to  their 
fore-teeth  being  peculiarly  fitted  for  gnawing  the  roots^  barks, 
and  stems  of  vegetables.-— Tranf/. 
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may  also  conclude  with  equal  certainty,  that  as 
eighteen  or  twenty  centuries  at  the  least,  with 
the  advantages  of  circumnavigating  Africa,  and 
of  penetrating  into  all  the  most  distant  regions 
of  India,  have  added  nothing  in  this  portion  of 
natural  history  to  the  information  left  us  by  the 
ancients,  it  is  not  at  all  probable  that  succeeding 
ages  will  add  much  to  the  knowledge  of  our 
posterity. 

Perhaps  some  persons  may  be  disposed  to  em- 
ploy an  opposite  train  of  argument,  and  to  al- 
lege that  the  ancients  were  not  only  acquainted 
with  as  many  large  quadrupeds  as  we  are,  as  has 
been  already  shewn,  but  that  they  actually  de- 
scribed several  others  which  we  do  not  now 
know ;  that  we  are  rash  in  considering  the  ac- 
counts of  all  such  animals  as  fabulous ;  that  we 
ought  to  search  for  them  with  the  utmost  care, 
before  concluding  that  we  have  acquired  a  com- 
plete knowledge  of  the  existing  animal  creation ; 
find,  in  fine,  that  among  these  animals  which  we 
presume  to  be  fabulous,  we  may  perhaps  dis- 
<:over,  when  better  acquainted  with  them,  the  ac- 
tual originals  of  the  bones  of  those  species  which 
are  now  unknown.  Perhaps  some  may  even  con- 
ceive that  the  various  monsters,  essential  orna- 
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ineotfi  of  the  history  qf  the  heroic  ages  of  almost 
every  nation,  are  precisely  those  very  species 
which  it  was  necessary  to  destroy,  in  order  to 
allow  the  establishment  of  civilized  societies. 
Thus  Theseus  and  Bellerophon  must  have  been 
more  fortunate  than  all  the  nations  of  more  mo- 
dern days,  who  have  only  been  able  to  drive 
back  the  noxious  animals  into  the  deserts  and 
ill-peopled  regions,  but  have  never  yet  succeed** 
ed  in  exterminating  a  single  species. 


%M»  Jnqtmy  respecimgthe  Falmbus  Anm0^ 

of  the  Ancienti. 

It  ifi  easy  to  reply  to  the  foregoing  objection, 
by  esamining  the  descriptions  that  are  left  us  by 
the  anciepts  of  those  unknown  animals,  smd  by 
inquiring  into  their  origins.  Now  the  greater 
number  of  those  animals  have  an  origin  purely 
mythological,  and  of  this  origin  the  deser^ons 
given  of  them  bear  the  most  unequivocal  maito  i 
sia^  in  alffioat  a)i  of  tiiem,  we  see  merely  the  di^iw 
eot  parts  of  known  animals  united  by  an  un^ 
bridled  imagination,  and  in  contradiction  to  evefy 
estehliahed  lew  of  nature* 


TJSE^AY  OF  THJE;  JSAJRTH*  IS 

Those  vhich  hmQ  b^en  ii^vented  by  tbe  pf»et- 
iiui  fancy  of  the  Greeks*  have  at  least  some 
grace  and  eleganee  in  their  compositioa,  T€W»^ 
bling  tiiQ  fantastic  decoratiops  which  are  stiU  ob- 
servable on  the  ruins  of  sooake  ancient  bqildingSi 
and  which  have  been  multiplied  by  the  fertile 
geaiii^  of  BjBpfaael  in  hifl  paintJiags«  Like  these, 
they  unite  forms  which  please  the  /eye  by  dgrce^ 
abio  .contours  and  iancif^l  combiflations,  but 
srbieh  are  utterly  repugnaJit  to  nature  and  ret^r 
son ;  being  pierely  the  productions  of  inventii/e 
and  playful  genius,  or  perh^^  meant  as  emblem^ 
^tioal  representations  of  metaphysical  or  moral 
priopositioQs,  veiled  undsr  mystical  hieroglyphicVt 
afler  the  oriental  manner.  Learned  men  may  btf 
permitted  to  employ  iheii*  timeandiDgmuityiB 
attempts  to  decypher  the  mystic  knowledge  con- 
cealed under  the  far«i  of  the  9phy hk  of  Th^es, 
the  pegasiiis  (tf*  Thespaljr,  ttie  mknotouf  of  Cr et& 
&f  the  chimera  oi  £pir»s  i  hxA  it  w<Hi}d  be  fo^ 
to  expect  seriously  to  find  such  monsters  in  na- 
%HX§.  W^  Wgbt  as  w€Ll  wd^ay9ur  to  find  the 
animals  of  Daniel,  or  the  beasts  of  the  Apocai* 
lypse,  in  some  hitherto  unexplored  recesses  (^tfae 
globe.  Neither  can  we  look  for  the  mythologi- 
4^  ampiaJi  of  the  P4eFsi4PSy'<>'^reatures  of  a  stiU 
bolder  imagination^ — ^such  as  the  fMrtkkare,  or 
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destroyer  of  men,  having  a  human  head  on  the 
body  of  a  lion,  and  the  tail  of  a  scorpion  *;  the 
griffin^  or  guardian  of  hidden  treasures,  half 
eagle  and  half  lion  f;  or  the  cartazonon^  or  wild 
ass,  armed  with  a  long  horn  on  its  forehead  1^. 

.  Ctesias,  who  reports  these  as  actual  living  ani- 
mals, has  been  looked  upoii  by  some  authors  as 
an  inventor  of  fables ;  whereas  he  only  attributes 
real  existence  to  hieroglyphical  representations* 
These  strange  compositions  of  fancy  have  been 
seen  in  modern  times  on  the  ruins  of  Persepolis^. 
It  is  probable  that  their  hidden  meanings  may 
never  be  ascertained :  but  at  all  events  we  are 
quite  certain  that  they  were  never  intended  to 
be  representations  of  real  animals. 

Agatharcides,  another  fabricator  of  animals^ 
drew  his  information  in  all  probability  from  a  si- 
milar source.  The  ancient  monuments  of  £g3rpt 


*  Plin.  VIII.  21.— Aristot— Phot.  Bibl.  art  72.— Ctes.  In* 
die. — ^lian.  Amm.  I. 
t  ^lian.  Anim. 

t  Id.  XVI.  20.— Photii  Bibl.  art.  72— Ctcs.  Indie. 

§  Le  Brtin,  Voy.  to  Muscovy,  Persia^  and  India^  Vol.  II. 
See  also  the  German  work  by  M.  Heeren,  on  the  Commerce 
of  the  Ancients. 
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still  furnish  us  with  numerous  fantastic  represent 
tations,  in  which  the  parts  of  different  kinds  of 
creatures  are  strangely  combined — men  with  the 
heads  of  animals,  and  animals  with  the  heads  of 
men  ;  which  have  given  rise  to  cynocephali,  sa« 
tyrs,  and  sphinxes.  The  custom  of  exhibiting  in 
the  same  sculpture,  in  bas«relief,  men  of  very 
different  heights,  of  making  kings  and  conquer- 
ors gigantic,  while  their  subjects  and  vassals  are 
represented  as  only  a  fourth  or  fifth  part  of  their 
si2e,  must  have  given  rise  to  the  fable  of  the  pig- 
mies. In  some  corfier'of  these  monuments,  Aga- 
tharcides  must  have  discovered  his  carnivorous 
bull,  whose  mouth,  extending  from  ear  to  ear,  de- 
voured every  other  animal  that  came  in  his  way*; 
But  no  naturalist  scarcely  will  acknowledge 
the  existence  of  any  such  animal,  since  nature 
has  never  joined  cloven  hoofs  and  horns  with 
teeth  adapted  for  cutting  and  devouring  animal 
food. 

There  may  have  been  many  other  figures  equal- 
ly strange  with  these,  either  among  those  monu- 
ments of  Egypt  which  have  not  been  able  to  re- 


*  Phot.  Bibl.  art.  250.— Agatharcid.  Excerp.  Hist.  cap.  39* 
— JElian.  Anim.  XVII.  45.— Plin.  VIII.  21. 
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mt  the  mvagei  of  time,  or  in  the  ascietit  tetiapleBr 
^Ethiopia  and  Arabia,  wkddi  hate  been  destroy^- 
^  by  the  religious  zeal  of  the  Abys8inian»  a&d 
Mabofnetand.  The  monuments  of  India  teeia 
with  nuch  figures  ;  but  the  combindltioii^  in  these 
are  so  ridi<^ulously  extravagant,  tbaC  they  have 
ifever  impoaed  even  upon  the  most  credulous* 
Mdosters  with  an  hundred  armsi  and  twenty 
beads  of  di^Ssrent  kixiids,  are  fsur  too  absord  to 
be  believed. 

Kay,  the  inbabttaots  of  China  and  Japan 
have  their  imaginary  animala^  which  they  reprA^ 
sent  as  re^l^  and  that  too  in  their  religious  boeks^ 
The  Meticana  bad  them.  In  short,  they  ace 
to  be  found  among  e^ery  people  whose  idolatry 
has  not  yet  acquired  some  degree  of  refinement. 
But  ii  there  any  one  who  could  possibly  pre* 
tend  to  diseorer^  aimidst  the  realities  of  animal 
nature,  what  are  thus  so  plainly  the  productions 
of  ignorance  and  superstition  ?  And  yet  some 
travellers^  influenced  by  a  desire  to  make  them- 
iMlretf  famous,  Iiave  g^ne  soi  far  as  to  pretend 
that  they  saw  thei»e  fancied  bainga  i  oi,  decesred 
by  a  slight  resemblance,  into  which  they  were 
too  careless  to  inquire,  they  have  identified 
these  with  creatures  that  actually  exist.  In  their 
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eyeB,  large  baboonn,  or  moDkeysi  have  become 
offtocephali^  and  sphinxe^^  real  men  with  lon^ 
tails.  It  is  thus  that  St.  Augustin  imagined  he 
bad  seen  a  satyr. 

Real  animals,  observed  and  described  with 
equal  inaccuracy,  may  have  given  rise  to  some 
of  these  ideal  monsters.  Thus,  we  can  have  no 
doubt  of  the  existence  of  the  hyena,  although 
the  back  of  this  animal  be  not  supported  by  a 
single  bone,  and  although  it  does  not  change 
its  sex  yearly,  as  alleged  by  Pliny.  Perhaps  the 
carnivorous  bull  may  only  have  been  the  two- 
horned  rhinoceros,  falsely  described.  M.  de 
Weltheim  considers  the  auriferous  ants  of  Hero* 
dotot  as  the  ecrsacs^  of  modern  naturalists. 

The  most  fitmous  among  these  fabulous  ani- 
mals of  the  ancients  was  the  umcom.  Its  real  ex- 
istence has  been  obstinately  asserted  even  in  the 
present  day^  or  at  least  proofs  of  its  existence 
have  been  eagerly  sought  for*  Three  several  ani- 
mals are  frequently  mentioned  by  the  ancients 
as  having  only  one  horn  placed  on  the  middle  of 
the  forehead.    The  Oryx  of  Africa,  having  clo- 

*  Th«  KoTMke,  or  Gorafac  fat  of  Ml»  and  FanHOit.— 
TransL 
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ven  hoofs,  the  hair  placed  reversely  to  that  of 
other  animals  *»  its  height  equal  to  that  of  the 
bull  t,  or  even  of  the  rhinoceros  t>  and  said  to 
resemble  deer  and  goats  in  its  form  §;  the  Indian 
<iss,  having  solid  hoofs ;  and  the  mohoceroSf  pro- 
perly so  called,  whose  feet  are  sometimes  com- 
pared  to  those  of  the  lion  ||,  and  sometimes  to 
those  of  the  elephant  %  and  is  therefore  consi- 
dered as  having  divided  feet.  The  horse-uni- 
corn** and  the  bull-unicorn  are  doubtless  both 
referable  to  the  Indian  ass.  for  even  the  latter  is 
described  as  having  solid  hoofs  tt.  We  may 
therefore  be  fully  assured  that  these  animals  have 
never  really  existed,  as  no  solitary  horns  have 
ever  found  their  way  into  our  collections,  except- 
ing those  of  the  rhinoceros  and  narwal  tt.' 

After  careful  consideration,  it  is  impossible 
that  we  should  give  any  credit  to  rude  sketches 
made  by  savages  upon  rocks.  Entirely  ignorant 
of  perspective,  and  wishing  to  represent  the  out- 

♦  Aristot.  Anim.  II.  1.  and  III.  2.~Plin.  XL  46. 

t  Herodot.  IV.  192.  J  Oppian,  Cyneg.  II.  vew.  55U 

§  Plin.  VIII.  53.  II  Philostrog.  III.  ii. 

V  Plin.  VIII.  21. 

♦•  Oncsecrit.  ap.  Strab.  Ub.  XV.— JElian,  Anim.  XIII.  42. 
tt  See  Pliny  and  Solinus. 

$JNoteK. 
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Hues  of  a  straight-hoFned  antelope  in  profile,  they 
could  only  give  the  figure  one  horn,  and  thus 
they  produced  an  oryx.  The  oryxes,  too,  that 
are  seen  on  the  Egyptian  monuments,  are  no- 
thing more,  probably,  than  productions  of  the 
stifiTstyle,  imposed  on  the  sculptors  of  the  coun- 
try by  religious  prejudices*  Several  of  their 
profiles  of  quadrupeds  shew  only  one  fore  and 
one  hinder  leg,  and  it  is  probable  that  the  same 
rule  led  them  also  to  represent  only  one  horn. 
Perhaps  their  figures  may  have  been  copied  after 
individuals  that  bad  lost  one  of  their  horns  by  ac- 
cident, a  circumstance  that  often  happens  to  the 
chamcMs  and  the  saiga,  species  of  the  antelope 
genus,  and  this  would  be  quite  sufficient  to  esta^ 
blish  the  error.  .  All  the  ancients,  however,  have 
not  represented  the  oryx  as  having  only  one 
horn.  Oppian  expressly  attributes  two  to  this 
animal,  and  iBlian  mentions  one  that  had  four  *. 
Finally,  if  this  animal  was  ruminant  and  cloven- 
footed,  we  are  quite  certain  that  its  frontal  bone 
must  have  been  divided  longitudinally  into  two,, 
and  that  it  could  not  possibly,  as  is  very  justly 
remarked  by  Camper;  have  had  a  horn  placed 
upon  the  suture. 

♦iElian/Anim.  XV.  14, 
G 
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It  may  be  a^ed,  however^  Wbat  two*lioriiedaoi^ 
mal  cbuld  hav^  given  an  idea  of  the  crifSi  in  the 
finitas  in  which  it  has  bfeen  transmittbd  ddwn  to  u(^ 
even  independent  of  the  notio^i  of  a  siogle  horn  ? 
To  this  I  answef  ^  as  already  doike  by  PaUas^  thai  ft 
w«8  the  atrskight'boitaed  ahtUopt  nrjfot  Of  Gmdili, 
impit)|yerly  namfed  pasan  by  Buffim^  This  atdmal 
itahabfts  the  deselrts  of  Afriei^  andmystfireqoeDt- 
]y  approach  tiie  ^toAfines  of  S^ypt^  &nd  a^[^eaira 
to  be  that  which  is  represented  in  thd  hioiogly'i 
phics.  It  equals  the  o%  m  height^  whUe  theahapM 
of  its  body  approaches  to  that  of  a  tti^»  and  its 
sti^aigfat  horns  prelent  exceedingly  formidable 
wea|Knis,  ha^  almost  as  iron>  aiHi  sharp^inted 
lilce  javelins*  Its  hair  is  whitish )  it  has  blaok 
flpoti  and  streaks  oe  its  fsce^  and  the  hair  oii  i\A 
hmk.  points  forwards.  Such  is  the  deacription 
^<^en  by  naturalists  ^  and  liie  fables  of  the 
E^rptian  ^rieats^  which  have  occaaiotied  the  tn» 
sertion  elf  its  figure  among  their  lnen^lyphics»  do 
not  Irei^ke  to  have  been  founded  in  nature* 
Suppoaing  that  an  individual  of  tins  species  may 
have  been  seen  which  had  lost  one  of  its  horas 
by  some  B»cideilt|  it  moiy  have  been  taketi  as  a 
representative  of  the  entire  race,  and  erroeieeiisly 
adopted  by  Aristotle  to  be  cojjfed  by  all  his  suc- 
cessors.   All  this  is  quite  possible  and  even  na- 
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tm$l,Md  giUMtidt  the  smallest  evidence  fiMTthe 
•adetence  of  e  em^e-bonied  ipecies  of  antelope. 

In  regard  to  tke  Indian  ^bb,  of  the  aleiLipfaar* 
nic  Tittues  of  whMe  faorn  the  ancients  spea^^  we 
find  the  eastern  nafciont  of  the  present  day  attri- 
buting exactly  the  same  properties  of  counter- 
noting  poisdn  to  the  bom  <tf  the  riiinoceros. 
When  lius  bom  was  first  UD|>ortdd  into  Greeds 
flDthing  probably  was  knoirn  renpecting  the  aai- 
Aaal  to  ivbich  it  beloi^ed  i  and  accordingly  it 
waa  not  known  to  Ari6tatle«  Agatbarcides  is 
the  tint  author  by  whom  it  is  mentioned*  In 
tbe  6atne  aiannw,  iro^y  was  known  to  the  an*- 
tdentslcmg  before  the  aniinal  from  which  it  is.  pro- 
cured i  and  perhapa  some  of  their  travellera  may 
b»re  giren  to  the  rhinoceros  tbe  name  a£  Indium 
Mi,  with  as  much  propriety  as  the  Roouns  de«* 
nominated  the  elephant  the  Imli  of  LucankL 
Eifety  t^aDg  which  they  relate  oi  tbe  strength^ 
size»  and  ferocity  of  their  wild  aas  of  India,  cor* 
responds  suflSciently  with  the  rhinoceros.  In 
succeeding  ttmes^  when  tk^  ihinocerds  came  to 
be  belter  known  to  naturalists,  finding  that  for- 
mer authors  mentioned  a  single-horned  animal 
under  the  naml^  of  Indian  ass,  they  concluded, 

As 

without  any  examination,  that  it  must  be  quite  a 

62 
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distinct  creature,  having  solid  hoofs.  We  haye 
remaining  a  detailed  description  of  the  Indian 
ass,  written  by  Ctesias*  ;  but,  as  we  have  already 
seen  that  this  must  have  been  taken  from  the 
ruins  of  Persepolis,  it .  should  go  for  nothing  in 
•the  real  history  of  the  animal. 

When  there  afterwards  appeared  more  exact 
descriptions  of  an  animal  having  several  toes  or 
hoofs  on  each  foot,  the  ancients  conceived  it: to 
be  a  third  species  of  one-homed  animals^to  which 
they  gave  the  name  of  inonocero^.  These  double, 
and  even  treble  references,  are  more  frequent 
among  ancient  writers,  because  most  of  their 
works  which  have  cmne  down  to  us  were  mere 
compilations ;  because  even  Aristotle  himself  has 
c^iten  mixed  borrowed  facts  with  those,  which  had 
come  under  his  own  observatiofi }  and  because  the 
habit  of  critically  investigating  the  authorities  of 
previous  writers,  was  as  little  known  among  an- 
cient naturalists  as  among  their  historians. 

From  all  these  reasonings  and  digressions,  it 
may  be  fairly  concluded,  that  the  large  animals 


*  ^lian.  Anim.  l^.  32. 
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of  the  ancient  continent  with  which  we  are  now 
acquainted,  were  known  to  the  ancients;  and. 
that  aU.the  animals  of  which  the  ancients  have 
left  descriptions;  and  which  are  now  unknown, 
wei^  merely  iabidous. .   It  also  follows,  that  the . 
large  animals  of  the  three  anciently  known  quar^ 
ters  of  the  worlds  were  very  soon  known  to  the . 
people  who  frequented  their  ;coasts. 

It  may  also  be  concluded,  that  no  large  spe-  - 

cies  remain  to  be  discovered  in  America,  as  there 

is  no  good  reason  that  can  be  assigned  why  any 

such  should  exist  in  that  country  with  which  we 

are  unacquainted,  and  in  fact  none  has  been  dis« 

covered  there  during  the  last  hundred  and  fifty. 

years.    The  tapir,  jaguar,  puma,  cabtai  or  capi- 

bara,  glama,  vicunna,  red- wolf,  bufialo,  or  Ame* 

rican  bison,  ant-eaters,  sloths,  and  armadillos, 

are  all  contained  in  the  works  of  Margrave  and 

Hernandez,  as  well  described  as  in  Bufibn,  and 

even  better,  for  Bufibn  has  mistaken  and  confu* 

sed  the  natural  history  of  the  ant-eaters,   has 

mixed  the  description  of  the  jaguar  with  that  of 

the  red»wolf,  and  has  confounded  the  American 

bison  with  the  aurochs,  orurus,  of  Poland.  Pen- 

nant,  it  is  true,  was  the  first  naturalist  who  clear- 

g3 
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I7  distmguisfaed  the  musk  ckc  ^  but  it  had  beeii^ 
long  mentioned  by  travelters.  The  cla^n^fo^ 
ed,  or  Cbilese^  horse  of  Molina^  baa  not  been  d»« 
scribed  by  any  of  the  early  Spanish  travcUers,  but 
its  existenee  is  more  than  doubtful^  and  die  au« 
thority  of  Molina  i&  too  suspicious  to  entitle  us 
to  believe  that  this  animal  actually  exists^  The 
Muflon  of  the  blue  mountains  is  the  only  Ameii* 
can  quadruped  of  any  size  hitherto  known,  of 
which  the  discovery  is  entirely  modem;  and 
perhq>s  it  may  only  have  been  an  argaM,  that- 
had  strayed  from  eastern  Siberia  over  the  ice  ^. 


After  all  that  has  been  aaid,  it  is  quite  imposh 
sible  to  conceive  that  the  enormous  mastoiank^ 
and  gigantic  megafheriaif  whose  bones  have. been 
discovered  under  ground  in  North  and  Soufth 
Americai  can  still  exist  alive  in  that  quarter  of 
ihe  world«^  They  could  not  fail  to  be  observed 
by  the  hunting  tribes,  which  continuaily  vaendec 
in  all  directiODs  through  the  wilds  of  Amenca. 

*  Tb^  avgaLi  ht^  long  b^tee  beao  cMafipnfd  bj. wfiWi^  w 
inhabiting  KamUpbatl^a^  the  Kurili  islauds,  and  probably  the 
north-west  coast  of  America  and  Califbrnia. — Trand. 

t  These  art  new  namcB,  devised  to  AavaetdriaQ  tlwanioMll 
of  whii;h  the  bones  and  teeth  have  been  fQund  in  large  quanti- 
ties in  America,  both  in  Virginia  on  the  banks  of  the  Ohio, 
and  in  Chili  and  Peru.—- Tran^/. 
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Indeed  they  themfielves  Beem  to  be  ftiily  awwre 
that  these  nimiialfi  ao  loDger  exist  in  their  collo^ 
try,  as  they  have  invented  a  fhbulous  accoant  c^ 
their  de8triietion»  alleging  that  they  were  all  ktU^ 
ed  by  the  Great  Spirit,  to  prevent  them  from  qXp 
tirpating  the  human  race.  It  is  quite  obvious, 
that  this  fable  has  been  invented  subsequently  to 
I3xe  discovery  of  the  bones  j  just  as  the  inhitbil- 
ants  of  Siberia  have  contrived  one  respecting 
the  mammoth,  whose  bones  have  been  found  in 
Hiat  country,  aliegii^  that  it  rtiU  Uv^t  twder 
ground  like  the  noie  i  and  jmt  as  tbf  i^qi^Gints 
had  dieir  fiibles  about  the  graves  of  glM^i  wN> 
were  thought  to  have  been  buried  wbe^^v^  ^ 
bones  of  eiephants  haj^eaed  to  be  4ttg  vPf 

From  ail  tiiese  eon9idenUion8,  it  imy  k9  §^)y 
oonciod^d,  as  sAiaU  be  inoip  mi^uiriy  f^pl^^ 
ifi  the  sequel, — miat  none  of  the  large  4jpi$pi69  <)f 
quadrupeds,  whose  remains  are  now  fomA  im- 
bedded in  regi^  rooky  strata,  ma  at  ill  fifay;)r 
to  any  of  the  known  living  specif  SfmTb^it  tbis 
ciri^uttflftance  js  l^y  no  meaiM  the  mere  efffcl;  ^f 
chance,  or  because  t^e  species  to  whicb  itbefc 
fossil  bones  have  belonged  are  etfll  gosusealed^in 
the  desert  and  uninhabited  pa|»ts  of  the  worldf 
and  have  hitherto  escaped  the  observation  of 
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travellers ;  biit,-— That  tbld  astonishipg  pheno- 
menon has  proceeded  from  general  causesi  and 
that  the  careful  investigation  of  it  affords  one  of 
the  best  means  for  discovering  and  explaining 
the  nature  of  these  causes. 


$  27*  Of  the  Difficult  of  distinguishing  the  Fos^ 

sU  Bones  of  Quadrupeds. 

While  the  study  of  the  fossil  remains  of  the 
greater  quadrupeds  is  more  satisfactory,  by  the 
clear  results  which  it  affords,  than  that  of  the  re- 
mains of  other  animals  found  in  a  fossil  state,  it 
is  also  complicated  with  greater  and  more  numer- 
ous difficulties.  Fossil  shells  are  usually  found 
quite  entire,  and  retaining  all  the  characters  re*, 
quisite  for  comparing  them  with  the  specimens 
contained  in  collections  of  natural  history,  or  re- 
presented in  the  works  of  naturalists.  Even  the 
skeletons  of  fishes  are  found  more  or  less  entire,, 
so  that  the  general  forms  of  their  bodies  can, 
for  the  most  part,  be  ascertained^  and  usually  at 
least  their  generic  and  specific  characters  are  de- 
terminable, as  these  are  mostly  drawn  from  their 
solid  parts.  In  quadrupeds,  on  the  contrary,  even 
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vfhen  their  entire  skeletons  are  found,  there  is 
great  difficulty  in  discovering  their  distinguish- 
ing characters,  as  these  are  chiefly  founded  upon 
their  hair  and  colours,  and  other  marks  which 
have  disappeared  previous  to  their  incrustation. 
It  is  also  very  rare  to  find  any  fossil  skeletons  c£ 
quadrupeds  in  any  degree  approaching  to  a.com- 
plete  state,  as  the  strata  for  the  most  part  only 
contain  separate  bones,  scattered  confusedly, 
and  almost  always  broken  and  reduced  to  frag- 
ments, which  are  the  only  means  Idl  to  natural- 
ists for  ascertaining  the  species  or  genera  to 
which  they  have  belonged. 

It  may  be  stated  also,  that  most  observers, 
alarmed  by  these  formidable  difficulties,  have 
passed  slightly  over  the  fossil  remains  of  quad- 
rupeds, and  have  satisfied  themselves  with  class- 
ing them  vaguely,  by  means  of  slight  resemblan* 
ces,  OT  have  not  even  pretended  to  give  them 
names.  *  Hence  this  portion  of  the  history  of  ex- 
traneous fossils,  though  the  most  important  and 
most  instructive,  has  been  investigated  with  less 
care  than  any  other  *. 

*  Ai  I  have  already  rjemaiked  on  a  fomer  occasion,  it  is 
not  my  intention,  by  these  observations^  to  detract  from  tibe 
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foitupaidiyt  oompapttttiinQ  mnatomy,  vhen  dio- 
^rdiighlj  undeiBtood,  etiid»les  us  to  surmount  i^ 
these  difficulties^  as  a  csfefiil  i^licatioa  of  its 
prihoiples  instnicts  us  in  tho  cotrei^ndencd  and 
^issitnilarily  of  the  fi>rms  <^  organized  bodies  of 
diffierent  kinds,  by  ivhioh  each  may  be  rigorously 
•asoeitained,  from  ^most  «very  fragment  of  Us 
variolis  parts^  and  organs. 

Every  organized  individusd  forms  an  entire 
system  of  its  own,  all  the  parts  of  whidi  mutually 
correspond,  and  concur  to  produce  a  certain  de- 
finite purpose,  by  redprocal  reaction^  or  by  com- 
bining towards  the  same  end.  Hence  none  of 
these  separate  parts  can  change  their  forms 
without  a  corresponding  change  on  t^e  o&er 
-  parts  of  the  same  animal,  and  consequendy  each 
of  these  parts,  taken  separately,  indicates  all  the 
other  parts  to  which  it  has  belonged.  Thus, 
M  I  hav9  elsewhere  shewn,  if  the  Yiscera  oi  an 
animai  are  %o  organized  as  only  to  be  fitted  fi>r 


merits  of  Camper,  Pallas,  Blumeobacbi  Soemmerin|;;  Merk, 
Faujas,  Rosenmuller,  and  other  naturalists,  in  regard  to  ex- 
traneous fossils :  But,  though  their  observations  have  been  of 
great  yoliie  in  my  neaearohes,  aad  xte  q««ted  bj  me  in  every 
step,  ih^  «re  in  general  vtay  inoemplete. 
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the  dlg^stioii  oP  teceftA  flesh,  it  is  aleo  requisite 
that  the  jaws  should  be  so  consCracted  as  to  fit 
them  lor  devourfaig  prey:  the  claws  must  be 
constructed  fbr  seizing  and  tesiring  it  to  pieces; 
the  teeth  for  cutting  and  dividing  its  flesh  ^  the 
entire  system  of  the  limbs,  or  organs  of  mo- 
tion/ for  pursuing  and  overtaking  it ;  and  the 
-organs  of  sense^  for  discovering  it  at  a  distunce. 
'Natune  also  must  have  endowed  the  brain  of  the 
animal  with  instincts  sufficient  for  concealing 
4tseif,  aiid  &r  laying  p^ns  to  catch  its  liecessafy 
victims*  '  '    ' 

Such  are  the  universal  conditions  that  B^e  in- 
dispensable in  the  structure  of  carnivorous  ani- 
mals; iEind  every  individual  of  that  description 
must  necessarily  possess  them  combined  toge- 
ther, as  the  species  could  not  otherwise  subsist 
Under  this  general  riile,  however,  there  are  seve- 
ral particular  modifications,  depending  upon  the 
size,  the  manners,  and  the  haunts  of  the  prey  for 
which  each  species  of  carnivorous  animal  is  des- 
tined or  fitted  by  nature ;  and,  from  each  of 
these  particular  modifications,  there  result  cer« 
tain  difierences  in  the  more  minute  conforma- 
tions  of  particular  parts,  all,  however,  conforma- 
ble to  the  general  principles  of  structure  already 


'  • 
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metitioned.  Hence  it  follows,  that  iii  every  one 
of  their  paxte  we  discover  distinct  indioationB, 
not  only  of  the  classes  and  orders  of  animals^ 
but  also  pf  their  genera,  and  even  of  their  spe* 
ci«s.  •  •    •  ; 

a  J  * 

In  fact,  in  order  that  the  jiawmay  be  wdH 
adapted  for  laying  bold  of  objected  it  isneceft- 
sary  that  its  condyle  should  have  a  certain 
form;  that  the  resistaQce,  the .movjlng :ppir:er, 
and  the  ftdcrum,  should  have  a  certajjjn .  rela- 
tive position  with  respect  to  each  other ;  :anjd 
that  the  temporal  muscles  should  be  of  a  certain 
size:  The  hoUoW'  or  depresfi^ipn,  :topJf.i^;j^^ich 
these  muscles  are .  lodged^ ;  must  have^^i  oertaiin 
depth  J  and  the  zygomatic  : arch  under  whiph 
they  p^ss  must  not  only  have  a;  certaiurde^ee 
of  convexity,  but  it  must  be  sufficiently-  stf^g 
to  support  the  action  of  the  masseti^r. : : ' }     ;  : ; ; 


To  enable  the  animal  to  carry  pff^taprey  when 
seized,  a  corresponding  force  is  requisite  in:  the 
muscles  which  elevate  the  head ;  and  this  neces- 
sarily gives  rise  to  a  determinate  form  of  the  ver- 
tebrae to  which  these  muscles  are  attached,  and 
of  the  occiput  into  which  they  are  inserted. 
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In  order  that  the  teeth  of  a  carnivorous  ani* 
mal  may  be  able  to  cut  the  flesh,  they  require  to 
be  sharp,  more  or  less  so  in  proportion  to  the 
greater  or  less  quantity  of  flesh  that  they  have 
to  cut.  It  is  requisite  that  their  roots  should 
be  solid  and  strong,  in  proportion  to  the  quan- 
tity and  the  size  of  the  bones  whieh  they  have 
to  break  in  pieces.  The  wholes  of  these  circum- 
stances must  necessarily  influence  the  develop- 
ment and  form  of  all  the  parts  which  contribute 
to  move  the  jaws. 

-'  To  enable  the  claws  of  a  carnivorous  animal 
<to  seize  its  prey,  a  considerable  degree  of  mobi- 
lity is  necessary  in  their  paws  and  toes,  and  a 
considerable  strength  in  the  claws  themselves. 
From  these  circumstances,  there  necessarily  re- 
sult certain  determinate  forms  in  all  the  bones 
of  their  paws,  and  in  the  distribution  of  the 
muscles  and  tendons  by  which  they  are  moved. 
The  fore-arm  must  possess  a  certain  facility  of 
•moving  in  various  directions,  and  consequently 
requires  certain  determinate  forms  in  the  bones 
of  which  it  is  composed.  As  the  bones  of  the 
fore-arm  are  articulated  with  the  arm-bone  or 
humerus,  no  change  can  take  place  in  the  form 
ai>d  structure  of  the  former  without  occasioning 
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coirespoadent  changeft  ia  the  form  of  the  laliter. 
The  shoulder  blade  ako,  or  8capulat  requires  a 
correspondent  degree  of  strer^h  in  all  aoimals 
destined  for  catching  prey*  by  which  it  likewise 
must  necessarily  have  an  appr<^riate  form*  The 
{^y  and  acti<m  of  all  these  parts  require  certain 
propcMTtions  in  the  musdes  which  set  them  in 
motion^  and  the  im|H-essions  formed  by  these 
muscles  must  still  farther  determine  the  forms  of 
all  these  bones« 

After  these  observations,  it  will  be  easily  seen 
that  simihur  conclusions  may  be  drawn  with  re- 
spect to  the  hinder  limbs  of  carnivorous  animals^ 
which  require  particular  conformati^ms  to  fit 
them  for  rapidity  of  motion  in  general )  and  that 
similar  considerations  must  influence  the  forms 
and  connections  of  the  vertebrae  and  other  bones 
constituting  the  trunk  of  the  body>  to  fife  tiiem 
for  flexibility  and  readiness  of  motion  in  all  dfr- 
rections«  The  bones  also  of  the  nese»  of  the  or- 
bkf  and  a£  the  ears»  require  certain  forms  and 
structures  to  fit  them  for  giving  perfection  to  the 
senses  of  smell,  fii^t,  and  hearing,  so  necessary 
to  animals  of  prey.  In  short,  the  shape  and 
structure  of  the  teeth  regulate  the  forms  of  the 
condyle,  of  the  shoulder-blade,  and  of  the  clltwi. 
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in  the  same  maaner  m  tbe  ^quatioii  of  a  ourvo 
xegoiatM  all  its  other  properties ;  and,  as  in  re- 
gard to  any  particular  curv^  all  its  [tfopertaea 
may  be  asoertained  by  assuming  each  se{>arate 
property  as  tbe  ibuadaticm  of  a  particular  equa- 
tion I  in  tbe  same  mnnneri  a  daw^  a  shoulder-^ 
bladei  a  condyle^  a  leg  or  surm  bone^  <Hrany  other 
bone  separately  consid^ed»  ^lables  as  to  disco* 
ver  the  description  of  teeth  to  which  they  have 
belonged  j  and  so  also  reoiprooally  we  m^  de- 
termine the  forms  of  the  <Aher  bones  from  the 
teeth.  ThttSi  oommencinig  our  investigation  by 
a  carefiil  survey  (^any  one  bone  by  itself>  a  per* 
son  who  is  snfiiciently  master  of  the  laws  of  or- 
ganic structure,  may»  as  it  were^  reconstruct  the 
whole  animal  to  whi^  that  bone  had  belonged. 


.  '!{tit8  principle  is  sufficiently  ei^ttl^  in  its  ge« 
aerdl  aoceptationi  not  to  require  any  more  mi- 
nute demonstration ;  but  when  it  cottes  to  be 
applied  in  practice,  there  is  a  great  number  of 
oases  in  which  our  theoretical  knowledge  of 
those  felatieiM  of  forms  is  not  sufficient  to  guide 
u^  unless  assisted  by  obswvatiott  and  experience^ 


For  exaiaople,  we  ave  irell  aware  that  all  hoof* 
ed  animais  must  necessarily  be  herbtvorous,  be* 
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cause  they  are  possessed  of  no  means  of  seizkig 
upon  prey.  It  is  also  evident,  having  no  other 
use  for  their  fore-legs  than  to  support  their  bo- 
dies, that  they  have  no  occasion  for  a  shoulder 
SQ  vigorously  organized  as  that  of  carnivorous 
animals ;  owing  to  which,  they  have  no  clavicles 
or  acromion  processess,  and  their  shoulder-blades 
are  proportionally  narrow.  Having  also  no  oc- 
casion  to  turn  their  fore- arms,  their  radius  is 
joined  by  ossification  to  the  ulna,  or  is  at  least  ar- 
ticulated by  gynglymus  with  the  humerus.  Their 
food,  being  entirely  herbaceous,  requires  teeth 
with  flat  surfaces,  on  purpose  to  bruise  the  seeds 
and  plants  on  which  they  feed.  For  this  pur- 
pose  also,  these  surfaces  require  to  be  unequal, 
and  are  consequently  composed  of  alternate  per- 
pendicular layers  of  hard  enamel  and  softer  bone. 
Teeth  of  this  structure  necessarily  require  hori- 
zontal motions,  to  enable  them  to  triturate  or 
grind  down  the  herbaceous  food ;  and,  accord* 
iDgly»  the  condyles  of  the  jaw  could  not  be 
formed  into  such  confined  joints  as  in  the  cami- 
vorous  animals,  but  must  have  a  flattened  form, 
correspondent  to  sockets  in  the  temporal  bones, 
which  also  are  more  or  less  flat  for  their  recep- 
tion. The  hollows  likewise  of  the  temporal 
bones,  having  smaller  muscles  to  contain,  are 
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i;tarrower,  and  not  so  deep,  &c.  All  these  cir- 
cumstances are  deducible  from  each  other,  ac- 
cording to  their  greater  or  less  generality,  and  in 
such  manner  that  some  are  essentially  and  ex- 
clusively appropriated  to  hoofed  quadrupeds, 
while  other  circumstances,  though  equally  ne* 
cessary  to  that  description  of  animals,  are  not 
exclusively  so,  but  may  be  found  in  animals  of 
other  descriptions,  where  other  conditions  per- 
ir^it  or  require  their  existence. 

When  we  proceed  to  consider  the  different  or- 
ders or  subdivisions  of  the  class  of  hoofed  ani- 
m^ls,  4Qd  examine  the  modifications  to  which 
the  general  conditions  are  liable,  or  rather  the 
particular  conditions  which  are  conjoined,  ac- 
cording to  the  respective  characters  of  the  seve- 
ral subdivisions,  the  reasons  upon  which  these 
particular  conditions  or  rules  of  conformation  are 
founded  become  less  evident.  We  can  easily 
conceive,  in  genera^  the  necessity  of  a  more 
complicated  system  of  digestive  organs  in  those 
species  which  have  less  perfect  masticat(M*y  sys- 
tems ;  and  hence  we  may  presume  that  these 
latter  animals  require  especially  to  be  ruminant, 
lyhich  are  in  want  of  such  or  such  kinds  of  teeth; 

H 
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and  may  abo  deduce,  from  the  eame  cpowdcra- 
tk>Ds,  t|]e  necessity  of  a  tiertaia  coBftHioatlen  of 
tbfi  esQpbfiigus,  »pd  of  correaponding  forma  in  the 
V9rt4br4e  of  the  neck,  &e.  But  I  doubt  vhetbtr 
it  vould  h«ve  }>«ea  discovered,  iodependentlf  of 
actual  obs^^stion,  thatrumiBuit  aninMls  should 
fill  ha.ve  cloven  hoofsi  and  that  tfaej  should  be 
t^  only  auimala  having  that  particular  oonfbr- 
Hiatioi)  i  that  the  ruraiDant  animals  only  should 
be  provided  with  horns  on  their  foreheads ;  that 
those  among  them  which  have  sharp  tusks,  or 
cwioe  t^ih,  vhould  want  homi,  &c. 

A&  aU  these  relative  conformations  are  con- 
stant and  regular,  we  may  be  assured  that  they 
depend  upon  some  sufficient  cause  ;  and,  since 
we  are  not  aoquaioted  with  that  cause,  we  must 
here  supply  the  defect  of  theory  by  observation, 
and  in  this  way  lay  down  empirical  rules  on  the 
subject,  which  are  almost  as  certain  em  those  de>. 
iuced  from  rational  j»inciples>  especially  if  es- 
tablished upon  careful  and  repeated  observation. 
Hence,  any  one  who  observes  merely  the  print 
[>f  a  cloven  heof,  may  conclude  that  it  has  been 
left  by  a  ruminant  animal,  and  regard  the  con- 
clusion a9e(|ii«l]y  certain  with  anyother  in  physics 
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0jt  in  mentis.  Consequently,  this  single  foot-marli; 
elearly  indicates  to  the  observer  the  forms  of  the 
teeth,  of  the  jaws,  of  the  v^rtebrs,  of  all  the  leg- 
bones,  thighs,  shoulders,  and  of  the  trunk  of  the 
body  of  the  animal  which  left  the  mark.  It  is 
much  surer  than  all  the  marks  of  Zadig.  Obser- 
vation alcme,  independent  entirely  of  general 
principles  of  philosophy,  is  sufficient  to  shew  that 
there  certainly  are  secret  reasons  for  all  these  re- 
lations of  which  I  have  been  speaking. 

When  we  have  established  a  general  system  of 
these  relative  conformations  of  animals,  we  not 
only  discover  specific  constancy,  if  the  expres- 
sion may  be  allowed,  between  certain  forms  of 
certain  organs,  and  certain  other  forms  of  difler- 
ent  organs ;  we  can  also  perceive  a  classified 
constancy  of  conformation,  and  a  correspondent 
gradation  between  these  two  sets  of  organs, 
which  demonstrate  their  mutual  influence  upon 
each  other,  almost  as  certainly  as  the  most  per- 
fect deduction  of  reason.  For  example,  the  mas- 
ticatory system  is  generally  more  perfect  in  the 
nCH-ruminant  hbofbd  quadrupeds  than  it  is  in 
the  cloven-'hoofed  or  rumihaiit  quadrupeds ;   as 

the  former  possess  incisive  teeth,  or  tusks,  or  al- 

H  2 
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most  always  both  of  these,  in  both  jaws.  The 
structure  also  of  their  feet  is  in  general  more 
complicated,  having  a  greater  number  of  toes, 
or  their  phalanges  less  enveloped  in  the  hoof, 
or  a  greater  number  of  distinct  metacarpal  and 
metatarsal  bones,  or  more  numerous  tarsal  bones^ 
or  the  fibula  more  completely  distinct  from  the 
tibia  ;  or,  finally,  that  all  these  enumerated  cir- 
cumstances are  often  united  in  the  same  specieti 
of  animal. 

It  is  quite  impossible  to  assign  reasons  for 
these  relations  ;  but  we  are  certain  that  they  are 
not  produced  by  mere  chance,  because,  when- 
ever a  cloven-hoofed  animal  has  any  resemblance 
in  the  arrangement  of  its  teeth  to  the  animals  we. 
now  speak  of,  it  has  the  resemblance  to  them  al> 
so  in  the  arrangement  of  its  feet.  Thus  camels, 
whiph  have  tusks,  and  also  two  or  four  incisive 
tepth  in  the  upper  jaw,  have  one  additional  bdrie- 
in  the  tarsus,  their  scaphoid  and  cuboid  bones 
not  being  united  into  one ;  and  have  also  very 
sinall  hoofs,  with  corresponding  phalanges  of, 
toe-bones*  The  musk  animals,  whose  tusks  ai:e 
remarkably  conspipuous^  have  a  distinct  fibula  a4 
long  as  the  tibia  j  while  the  other  cloven-foote4- 


THEORY  OF  THE  EARTH.  1,01 

-animals  have  only  a  small  bone  articulated  at  the 
lower  end  of  the  tibia,  in  place  of  a  fibula.  We 
have  thus  a  constant  mutual  relation  between 
the  organs  or  conformations,  which  appear  to 
have  no  kind  of  connection  with  each  other:  and 
the  gradations  of  their  forms  invariably  corre- 
spond, even  in  those  cases  in  which  we  cannot 
give  the  rationale  of  their  relations. 

By  thus  employing  the  method  of  observation, 
where  theory  is  no  longer  able  to  direct  our 
views,  we  procure  astonishing  results.  The  small- 
est fragment  of  bone,  even  the  most  apparently 
insignificant  apophysis,  possesses  a  fixed  and  de- 
terminate character,  relative  to  the  class,  order, 
genus,  and  species  of  the  animal  to  which  it  be- 
longed ;  insomuch  that,  when  we  find  merely 
the  extremity  of  a  well-preserved  bone,  we  are 
^ble,  by  careful  examination,  assisted  by  analo- 
gy iind  exact  comparison,  to  determine  the  spe- 
cies to  which  it  once  belonged,  as  certainly  ais  if 
we  had  the  entire  animal  before  us.  Before  ven- 
turing to  put  entire  confidence  in  this  method  of 
investigation,  in  regard  to  fossil  bones,  I  have 
very  frequently  tried  it  with  portions  of  bones 

belonging  to  well  known  animals,  and  always 

h3 
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with  such  complete  success,  that  I  now  enter- 
tain no  doubt  with  regard  to  the  results  which  it 
afibrds.  I  must  acknowledge  that  I  enjoj  every 
kind  of  advantage  for  such  investigations  that 
could  possibly  be  of  use,  by  my  fortunate  situa^ 
tion  in  the  Museum  of  Natural  History ;  and, 
by  assiduous  researches  for  nearly  fifteen  years, 
I  have  collected  skeletons  of  all  the  genera  and 
sub-genera  of  quadrupeds,  with  those  of  many 
species  in  some  of  the  genera,  and  even  of  seve- 
ral varieties  of  some  species.  With  these  aids,  I 
have  found  it  easy  to  multiply  comparisons,  and 
to  verify,  in  every  point  of  Wew,  the  application 
of  the  foregoing  rules. 

We  cannot,  in  the  present  Essay,  enter  into  a 
more  lengthened  detail  of  this  method,  and  must 
refer  for  its  entire  explanation  to  the  large  work 
on  Comparative  Anatomy,  which  we  propose  to 
publish  very  soon,  and  in  which  all  its  laws  will 
be  explained  and  illustrated.  In  the  meantime, 
the  intelligent  reader  may  gather  a  great  num* 
ber  of  these  from  the  work  now  laid  before  him, 
if  he  will  take  the  trouble  of  attending  to  all  the 
applications  which  we  have  made  of  theow  He 
will  there  find  that  it  is  by  this  method  $istot 
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tbaft  W8  have  been  guaded,  and  diat  it  has  alsiett 
always  been  sufficient  for  the  purpose  of  refef- 
ring  every  fossil  bone  to  its  peculiar  speeies^  if 
belonging  to  one  tbat  etiU  eiusts  $  to  its  gesitis, 
if  belonging  to  an  unknown  species ;  to  its  ovdet, 
if  belonging  to  a  new  ^enua ;  aQd»  finaUy^  to 
ite  clkm,  if  belonging  to  an  unknown  order: 
And,  in  tiiese  three  latter  predicaimentfl^  to 
mgn  to  it  the  proper  charaeters  for  disti 
ntg  it  Irom  the  nearest  resembling  orders,  0bm^ 
rUf  and  species.  Before  tlu  oomaDieiieement  of 
these  researches,  naturalists  had  done  no  more 
than  this  in  regard  even  to  such  animal  jremahss 
as  were  found  in  an  entire  state. 


? « 


I  fi8«  BeMBta  of  the  Rmmrch$$r(^$peeii^giiln  jPpml 

Bqnc9  ofQuadru^dB  ^ 


It  is  in  this  munoer  Abtft  we  b»¥^  d#tej 
and  classified  the  remains  of  nearly  «^  bugdi?e4 
mammiferous  animals  or  oviparous  quadrupeds. 
Considered  with  regard  to  species,  upwards  of 
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deventy  of  these  animals  are  most  assuredly 
hitherto  unknown  to  naturalists;  eleven  or 
twelve  have  so  perfect  a  resemblance  to  species 
.already  known,  that  no  doubts  can  be  enter- 
.  tailed  of  their  idaitity  ;  the  others  present  many 
traits  of  resemblance  to^nown  species,  but  their 
comparison  has  not  yet  been  made  with  so 
much  precision  as  to  remove  every  doubt.  Con- 
sidered with  regard  to  genera,  of  the  seventy  hi^ 
tberto  unknown  species,  there  are  nearly  forty 
which  belong  to  new  genera.  The  other  spe- 
cies rank  under  genera  or  sub-genera  already 
known. 

It  may  not  be  useless  also  to  consider  these 
animals  with  regard  to  the  classes  or  orders 
to  which  they  belong.  Of  the  hundred  speciesr^ 
about  a  fourth  ate  oviparous  quadrupeds,  and 
all  the  rest  mammiferous.  Of  these  last,  the 
'  greater  proportion  belong  to  the  class  of  hoofed 
animals,  which  are  not  ruminant 
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§  29.  Relations  of  the  Species  of  Possil  Bones, 
with  the  Strata  in  which  they  are  found. 

Notwithstanding  the  considerable  number  of 
these  fossil  bones  already  discovered  and  ascer« 
tained,  it  would  be  premature  to  attempt  esta- 
blishing any  conclusions  deduced  from  them  in 
regard  to  the  theory  of  the  earth,  as  they  are  not 
in  sufficient  proportion  to  the  entire  number  of 
genera  and  species  which,  in  all  probability,  are 
buried  in  the  strata  of  the  earth.  Hitherto  the 
bones  of  the  larger  species  have  chiefly  been 
collected,  as  more  obvious  to  the  labourers,  while 
those  of  smaller  animals  are  usually  neglected, 
unless  when  they  &11  by  accident  in  the  way  of 
a  naturalist,  or  when  some  other  remarkable  cir« 
cumstance,  such  as  their  extreme  abundance  in 
any  particular  place,  attracts  even  the  attention 
of  common  people. 

The  most  important  consideration,  that  which 
has  been  the  chief  object  of  my  researches,  and 
which  consitutes  their  legitimate  connection  with 
the  theory  of  the  earth,  is  to  ascertain  the  parti-^ 
cular  strata  in  which  each  of  the  species  was 
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found,  and  to  inquire  if  any  of  the  general  laws 
could  be  ascertained,  relative  either  to  the  zoo- 
logical subdivisions^  or  to  the  greater  or  }ess  re- 
semblance between  these  fossil  species  and  those 
Drfaich  still  e)iist  upon  the  earth. 

The  lawB  already  recognised  ifHk  ife3|iedi  to 
these  rdations  are  very  distinct  and  sati^d- 
tory. 

'  It  is»  in  tke  ^rst  place,  clearly  ascertained,  that 
tbd  otiparous  quadrapeds  are  found  cou%ideTBkij 
'€»rUer,  or  in  more  anxnent  strata,  than  thove  of 
the  viviparous  class*  Thus  the  crocodiles  of 
fionfleur  and  of  England  are  found  undemeatk 
Uie  chalk.  The  monitan  of  Tharingia  woald  be 
still  iMore  ancient,  if,  according  to  the  Weme- 
fian  school,  the  cdpper^slate  in  ^^iqh  they  are 
cootainfed,  along  with  a  great  number  of  £sfaes 
supposed  to  have  belonged  to  fresh  water,  is  to 
be  placed  among  the  most  ancient  strata  of  the 
decOfidsiry  or  &Bte  f<«mations.  7be  great  siliga- 
Uics,  or  crocodiles,  and  the  tortoises  of  Maes* 
trfcht,  flire  found  in  tiie  chalk  formatien ;  but 
tfaiBM  are  both  Buurtne  ahimris. 


TH£ORY  OF  THE  XARTH.  107 

This  earliest  appearance  of  fofc»l  Ixmeh  seeins 
to  indicate,  that  dry  lands  and  fresh  Heaters  must 
have  emitted  before  the  formation  of  the  chalk 
strata.  Yet  neither  at  that  earlj  epochs  nor  dn^ 
ring  the  formation  of  the  chalk  strata,  nor  eveti 
fot:  a  long  period  afterwards,  do  tre  find  any  fo»* 
$il  remains  of  mammiferons  land-qaadrupe&. 

We  begin  to  find  the  bones  of  mammifen^ua 
sea-animals,  namely,  of  the  lamantin  and  of  seals, 
in  the  cdiirse  ^U  limestotte  wfatdi  immediately 
covets  the  chalk  strata  in  the  neighbourhood  of 
Paris.    But  no  bon^s  of  mammiferons  land<^qua- 
drnpeds  tcre  to  be  found  in  that  formation ;  and 
notwithstanding  the  most  careful  inTestigatbnfty 
I  hav^  never  been  able  to  discover  the  sligfateit 
traces  of  this  class,  except  in  the  fbrmationl 
which  lie  ov^  the  coarse  limestone  strata  $  but 
immediately  on  reaching  these  more  recent  for« 
matioM,  the  bonee  of  land^quadrnpeds  ar«  dis* 
covered  in  great  abundance. 

As  it  is  reasonable  to  beUev^  that  shells  and 
fish  did  nbt  exist  at  the  period  <^'  the  forauttios 
of  the  primitive  tockt^  we  Ate  also  led  tto  ocn^ 
elude  that  the  oviparous  quadrupeds  began  lab 
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exist  along  with  the  fishes,  and  at  the  com- 
mencement  of  the  period  which  produced  the 
secondary  formations ;  while  the  land-quadru- 
peds  did  not  appear  upon  the  earth  till  long^ 
afterwards,  and  until  the  coarse  shell  limestone 
had  been  already  deposited,  which  contains  the 
greater  part  of  our  genera  of  shells,  although  of 
quite  different  species  from  those  that  are  now 
found  in  a  natural  state* 

It  is  remarkable  that  those  coarse  limestone 
strata,  which  are  chiefly  employed  at  Paris  for 
building,  are  the  last  formed  strata  which  indi- 
cate  a  long  and  quiet  continuance  of  the  water 
of  the  sea  above  the  surface  of  our  continent. 
Above  them,  indeed,  there  are  found  forma- 
tions containing  abundance  of  shells  and  other 
productions  of  the  sea ;  but  these  consist  of  al- 
luvial materials,  sand,  marie,  sandstone,  or  clay, 
which  rather  indicate  transportations  that  have 
taken  place  with  some  degree  of  violence,  than 
strata  formed  by  quiet  depositions  ;  and  where 
some  regular  rocky  strata,  of  inconsiderable  ex- 
tent and  thickness,  appear  above  or  below  these 
alluvial  formations,  they  generally  bear  the  marics 
of  having  been  deposited  from  fresh  waten 
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All  the  known  specimens  of  the  bones  of 
viviparous  land  quadrupeds,  have  either  been 
found  in  these  formations  from  fresh  water^  or 
in  the  alluvial  formations ;  whence  there  is  eve- 
ry reason  to  conclude  that  these  animals  have 
only  begun  to  exist,  or  at  least  to  leave  their 
remains  in  the  strata  of  our  earth,  since  the 
last  retreat  of  the  sea  but  one,  and  during  that 
state  of  the  world  which  preceded  its  last  irrup- 
tion. 

There  is  also  a  determinate  order  observable 
in  the  disposition  of  these  bones  in  regard  to 
each  other,  which  indicates  a  very  remarkable 
succession  in  the  appearance  of  the  different 
species.  AH  the  genera  which  are  now  un- 
known, as  the  paUBotheria,  anaplotheria^  &c.  with 
the  localities  of  which  we  are  thoroughly  ac- 
quainted, are  found  in  the  most  ancient  of  those 
formations  of  which  we  are  now  treating,  or 
those  which  are  placed  directly  over  the  coarse 
limestone  strata.  It  is  chiefly  they  which  occu- 
py the  regular  strata  that  have  been  deposited 
from  fresh  water,  or  certain  alluvial  beds  of  very 
ancient  formation,  generally  composed  of  sand 
and  rounded  pebbles ;  which  were  perhaps  the 
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earliest  alluml  formations  of  the  ancient  world* 
Along  with  these  there  are  also  found  some  lost 
species  of  known  genera^  but  io  small  numbers ; 
together  with  some  Qviparous  quadrupeds  and 
some  fishy  which  appear  to  have  been  inhabit- 
ants c£  fresh  water.  The  strata  containing 
these  are  always  more  or  less  covered  with  al- 
luvial formations^  filled  with  shells  and  other 
productions  of  the  sea. 

The  most  celebrated  of  the  unknown  species 
belonging  to  known  genera,  or  to  genera  nearly 
allied  to  those  that  are  known,  as  the  fossil  ele- 
phant, rhinoceros,  hippopotamus,  and  mastodon, 
are  never  found  along  with  the  more  ancient 
genera ;  but  are  only  contained  in  alluvial  forma- 
tions, sometimes  along  with  sea^sbells,  and  some- 
timef  with  fresh-water  shells,  but  never  in  regu^ 
lar  rocky  strata.  Every  thing  found  along  with 
these  species  is  either,  like  them,  unknown,  or 
at  least  douhtfuL 

Lastly,  the  bones  of  species  which  are  appv 
r^ntly  the  same  with  those  that  still  exist  alive, 
are  never  found  except  in  the  very  latest  alluvial 
depositions,  or  those  which  are  either  formed  on 
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tbo  sickb  of  nm€2f  or  on  the  bottocni  of  ancient 
lakes  or  marshes  nQw  dried  up,  or  in  the  siib^ 
stance  of  beds  of  peat,  or  in  the  fissures  and 
cav^raa  of  certain  ro^,  or. at  small  d0ptbs  be- 
low the  present  sur&ce,  in  places  inhere  tbej 
may  have  been  overwhelmed  by  debris,  or  men 
buried  by  man :  And,  although  these  bones  are 
the  most  recent  of  all,  they  are  almost  always, 
owing  to  their  superficial  situation,  the  worst 
preserved. 

It  must  not,  however,  be  thought  that  this 
classification  of  the  various  mineral  repositories 
is  as  certain  as  that  of  the  species,  and  that  it 
has  nearly  tlie  same  character  of  demonstration. 
Many  reasons  might  be  assigned  to  shew  that 
this  could  not  be  the  case.  All  the  determina- 
tions of  species  have  been  made,  either  by  means 
of  the  bones  themselves,  or  fVom  good  .figures ; 
whereas  it  has  been  impossible  for  me  personally 
to  examine  the  places  in  which  these  bones  were 
found.  Indeed  I  have  often  been  reduced  to  the 
necessity  of  satisfying  myself  with  vague  and  am- 
biguous accounts,  given  by  persons  who  did  not 
know  well  what  was  necessary  to  be  noticed ; 
and  I  have  still  mere  frequently  been  unable  to 
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procure  any  information  whatever  on  the  sub- 
ject ' 

Secondly,  these  mineral  repositories  are  subject 
to  infinitely  greater  doubts  in  regard  to  their  suc- 
cessive formations,  than  are  the  fossil  bones  re- 
specting tbeir  arrangement  and  determination* 
The  same  formation  may  seem  recent  in  those 
places  where  it  happens  to  be  superficial,  and 
ancient  where  it  has  been  covered  over  by  suc- 
ceeding formations.  Ancient  formations  may 
hav^  |ie^n  traqsported  into  new  situations  by 
means  of  partial  inundations,  and  may  thus  have 
covered  over  recent  formations  containing  bones; 
they  may  have  been  carried  over  them  by  debris 
so  as  to  surround  these  recent  bones,  and  may 
have  mixed  with  them  the  productions  of  the  > 
ancient  sea,  which  they  previously  contained. 
Anciently-deposited  bones  nfiay  have  been  wash- 
ed out  from  their  original  situations  by  the  wa- 
ters, and  been  afterwards  enveloped  in  recent 
alluvial  formations.  And,  lastly,  recent  bones 
may  have  fallen  into  the  crevices  and  caverns  of 
ancient  rocks,  where  they  may  have  been  cover- ' 
ed  up  by  stalactites  or  other  incrustations.  In 
eyery  individual  instance,  therefore,  it  becomes 
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necessary  to  examine  and  appreciate  all  these 
circumstances, .  which  might  otherwise  conceal 
the  real  origin,  of  extraneous  fossils ;  and  it  rare- 
ly happens  that  the  people  who  found  these  fos- 
sil bones  were  aware»of  this  necessity/ and  con- 
sequently the  true  characters  of  their  repositories 
have  almost  always  been  overlooked  or  misun- 
derstood. 

Thirdly,  there  are  still  some  doubtful  species 
of  these  fossil  bones,  which  must  occasion  more 
or  less  uncertainty  in  the  result  of  our  researches, 
until  they  have  been  clearly  ascertained.  Thus 
the  fossil  bones  of  horses  and  buffaloes,  whdch 
have  been  found  along:  with  those  of  elephants, 
have  not  hitherto  presented  sufficiently  distinct 
sqpecific  characters  ;  and  such  geologists  as  sire 
disinclined  to  adopt  the  successive  epochs  Which 
I  have  endeavoured  to  establish  iii  regard  to 
fossil  bones,  may  for  many  years  draw  from 
thence  an  argument  against  my  system,  so  much 
the  more  convenient  as  it  is  cobtained  in  my  own 
work.  £ven  allowing  that  these  epochs  are  lia- 
ble to  some  objections,  from  such  as  have'  slight- 
ly considered  some  particular  fact,  I  am  not  the 
les9  satisfied  that  those  who  shall  teke  a  compre- 
hensive view  of  the  phenomena, 'will  not  be 
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diecked  by  incoiisidertble  and  partial  difltetiA- 
ties»  but  will  be  led  to  oondude,  as  Ifaave  dose, 
that  there  has  at  least  been  one  succession,  aiiid 
?«ry  probably  two,  in  the  class  of  qnadrupedk, 
before  the  appearance  of  those  races  which  now 
inhabit  the  sur&ce  of  our  globe. 


§  30.  Proofs  that  the  extinct  Species  of  Quadru- 
peds wrt  nof  Varieties  of  ike  prssentXy  sMisting 
Species. 

The  following  objection  has  already  been  start- 
ed against  my  CDnclu8ion&  Why  may  not  the 
preaently  existing  races  of  mammiferoits  land- 
^pisdrupeda  be  mere  modifications  or  varieties  of 
those  ancient  races  wliich  we  now  find  in  the 
fymH  atatei  which  modifications  may  have  been 
produced  1^  chai^  of  climate  and  otlier  local 
«ircuaastances»  and  since  raised  to  the  pitesent 
exoesstve  diffiMrenoe»  by  the  operation  of  similar 
causes  during  a  long  suooession  of  ages  ? 

This  objection  may  appear  atrai^  to  those  who 
believe  in  the  indefinite  possibflity  of  change  of 
iGm»  in  oigaoiscd  bodieia^  and  think  (hat  during 
a  sucaestion  of  ages»  and  fay  alterations  of  habi- 
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tudea^  all  the  ^eci^  may  change  into  each  otha, 
or  <RiQ  of  them  ^e  birth  to  all  the  rest  Yet  to 
tbes«  fieiwii^^  the  foUowing  answer  may  be  given 
from  their  own  ^y^tom :  J£  the  qoietues  ham 
changed  by  degtee9»  es  they  aasume*  we  oii§ht 
to  find  traces  of  this  gradual  modificatioii.  Thin^ 
between  the  pdkeo&erium  and  the  species  of  our 
own  days,  we  ahould  be  able  to  discover  some 
intermediate  forms ;  and  yet  no  such  disciMiieiy 
be^  ever  been  made.  Since  the  bowels  of  the 
^rth  have  not  preserved  monuments  of  this 
etrange  geneakigy,  we  have  a  right  to  cpndiide, 
That  t^  ancient  and  now  extinct  specie!  weN 
as  permanent  in  their  forms  and  characters  m 
thope  whidh  exist  at  present;  or  at  least,  That  the 
eatastrophe  which  destroyed  tiiem  did  not  leave 
sufficient  time  for  the  production  of  the  changes 
that  are  alleged  to  have  taken  place. 

i 

In  order  to  reply  to  those  naturalists  who  ac» 
knowledge  that  the  varieties  aS  animals  are  re- 
strained by  nature  within  oertaiD  linrit%  it  would 
be  necessary  to  examine  how  far  these  limits  ex- 
tend* This  is  a  very  cunoiis  inquiry/  and  in  it* 
self  exceedingly  interesting  under  a  variety  of 
relations!  but  has  been  hitherto  very  little  attetrd^ 
ed  to«    It  requires  that  we  should  define  aecu^ 

i2 
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rately  what  is,  or  ought  to  be,  understood  by  the 
word  species,  which  may  be] thus  expressed: — 
A  species  comprehends  all  the  individuals  which 
descend  Jram  each  otJierj  or  from  a  common  pa^ 
rentage^  and  those  which  resemble  them  as  muck 
as  ihey  do  each  other.  Thus  the  different  races 
which  they  have  generated  from  them  are  con« 
sidered  as  varieties  but  of  one  species.  Our  ob^ 
servations,  therefore,  respecting  the  differences 
between  the  ancestors  and  the  descendants,  are 
the  only  rules  by  which  we  can  judge  on  this 
subject ;  all  other  considerations  being  merely 
hypothetical,  and  destitute  of  proof.  Taking  the 
word  variety  in  this  limited  sense,  we  observe 
that  the  differences  which  constitute  this  variety 
depend  upon  determinate  circumstances,  and 
that  their  extent  increases  in  proportion  to  the 
intensity  of  the  circumstances  which  occasion 
them. 

Upon  these  principles  it  may  be  observed, 
that  the  most  superficial  characters  are  the  most 
variable.  Thus  colour  depends  much  upon  light ; 
thickness  of  hair  upon  heat ;  size  upon  abun- 
dance of  food,  &c.  In  wild  animals,  however, 
even  these  varieties  are  greatly  limited  by  the 
natural  habits  of  the  animal,  which  does  not  wil- 
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liD^y  migrate  from  the  places  where  it  finds  ia 
sufficient  quantity  what  is  necessary  for  the  sup* 
port  of  its  species,  and  does  not  even  extend  its 
haunts  to  any  great  distances,  unless  it  also  finds 
all  these  circumstances  conjoined.  Thus»  al- 
though the  wolf  and  the  fox  inhabit  all  the  cli- 
mates from  the  torrid  to  the  frigid  zone,  we 
hardly  find  any  other  differences  among  them^ 
through  the  whole  of  that  vast  space,  than  a  lit- 
^tle  more  or  a  little  less  beauty  in  their  furs.  I 
have  compared  the  skulls  of  foxes  from  the  most 
northern  regions  and  from  £gypt  with  those  of 
'  France,  and  found  no  differences  but  what  might 
naturally  be  expected  in  different  individuals. 
The  more  savage  animals,  especially  those  which 
:  are  carnivorous,  being  confined  within  narrower 
limits,  vary  still  less;  and  the  only  difference  be- 
tween the  hyena  of  Persia  and  that  of  Morocco, 
consists  in  a  thicker  or  a  thinner  mane. 

Wild  animals  which  subsist  upon  herbage  feel 
the  influence  of  climate  a  little  more  extensive- 
ly, because  there  is  added  to  it  the  influence  of 
food,  both  in  regard  to  its  abundance  and  its  qua- 
lity. Thus  the  elephants  of  one  forest  are  larger 
than  those .  of  another ;  their  tusks  also  grow 
somewhat  longer  in  places  where  their  food  may 

I  3 
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Ji»ppe0  to  be  more  fiMmirible  for  the  productioii 
4»f  the  flubstmce  ofirory.  The  aune  may  teke 
place  in  regard  to  tbe  faomi  of  stags  imd  reiA- 
4eer.  But  let  us  exunkne  two  elq>hiiBt8  the 
jtaost  disBimilar  that  can  be  eonceiyed,  we  «hall 
aot  diiQOvex  the  smaUest  di&rence  ia  the  num- 
ber and  articulations  of  the  bones»  the  structure 
of  tfae  teeth,  &c. 

Besides,  the  species  of  herbivorous  animals,  in 
their  wild  state,,  seem  more  restrained  from  mi- 
grating and  dispersing  than  the  carnivorous  spe- 
cies, being  influenced  both  by  climate  and  by  the 
kind  of  nourishment  which  they  need. 

Nature  appears  also  to  have  guarded  j^aiost 
the  alterations  of  species  which  might  proceed 
from  mixture  of  breeds,  by  influencing  the  va- 
rious species  of  animals  with  mutual  aversion 
from  each  other.  Hence  all  the  cunning  and  all 
the  fierce  that  man  is  able  to  exert  ia  necessary 
to  accomplish  such  unions,  even  between  species 
that  have  the  nearest  resemWancesi.  And  when 
the  mule-breeds  that  are  thus  produced  by  these 
Ibrced  coojunctions  haj^pen  to  be  fruit&l,  which 
is  seldom  the  case,  this  fecundity  never  coO' 
tiaues  beyond  a  few  generations,  and  would  not 


proiitbly  proceed  so  fmr^  without  a  conthnumee 
of  the  same  caret  vHiich  excited  it  at  first*  Thus 
we  never  see  in  a  wild  state  intenoediiite  pro- 
ductions between  the  hare  and  &e  rabbit,  be- 
tween the  JKtag  and  the  doe»  or  between  the 
martin  and  the  weasel.  But  the  power  of  man 
changes  this  established  order,  and  contrives  to 
j^oduce  all  these  intermixtures  of  which  the  via- 
rions  i^ecies  are  susceptible^  but  which  they 
would  never  produce  if  left  to  themselves* 

The  degrees  of  these  variations  are  proportion, 
al  to  the  intensity  of  the  causes  that  produce 
them,  namely,  the  slavery  or  subjection  under 
which  those  animals  are  to  man.  '  They  do  not 
proceed  far  in  half^domesticated  species.  In  the 
cat,  fiir  example,  a  softer  or  harsher  fur,  more 
brilliant  or  more  varied  colours,  greater  or  less 
size^^rthese  form  the  whole  ext^st  of  the  varies 
ties  in  the  species ;  the  skeleton  of  the  cat  of 
Angora  difibrs  in  no  regular  and  constant  cir^ 
cumstances  from  the  wild  cat  of  Europe. 

In  the  domesticated  herbtvorous  quadrupeds, 
which  man  transports  into  all  kinds  of  climates^ 
and  subjects  to  vax^ious  kinds  of  management, 
both  in  regard  to  labour  and  nourii^ment,  he 


120         THEORY  OF  THE  EARTH. 

prpoures.  certainly  more  coBsiderabie  viariatioiis^ 
but.  still  they  are  all  merely  superficial.  .  Greater 
or  less  size ;  longer  or  shorter  horns,  or  even  the 
want,  of  these  entirely ;.  a  hump  of  fat,  larger  or 
smaller,  on  the  shoulder ;  these  form  the  chief 
differences  among  particular  races  of  the  bos 
iaurus,  or  domestic  black  cattle ;  and  these  dif- 
ferences continue  long  in  such  breeds  as  have 
been  transported  to  great  distances  from  the 
countries  in;  which  they  were  originally  produced^ 
when  proper  care  is  taken  to  prevent  crossing. 

The  innumerable  varieties  in  the  breeds  of  the 
ovis  aries,  or  common  sheep,  are  of  a  similar  na- 
ture, and  chiefly  consist  in  differences  of  their 
fleeces,  as  the  wool  which  they  produce  is  a  very 
important  object  of  attention.  These  varieties, 
though  not  quite  so  perceptible,  are  yet  sufficient- 
ly marked  among  horses.  In  general  the  forms  of 
the  bones  are  very  little  changed ;  their  connec- 
tions and  articulations,  and  the  form  and  struc- 
ture of  the  large  grinding  teeth,  are  invariably 
the  same.  The  small  size  of  the  tusks  in  the 
domesticated  hog,  compared  with  the  wild  boar, 
of  which  it  is  only  a  cultivated  variety,  and  the 
junction  of  its  cloven  hoofs  into  one  solid  hoof, 
observable  in  some  races,  form  the  extreme  point 
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of  the  differences  which  man  has  been  able  to 
produce  among  herbivorous  domesticated  quad- 
rupeds. 

.The  most  remarkable  effects  of  the  influence 
of  man  are  produced  upon  that  animal  which  he 
has  reduced  most  completely  under  subjection. 
Dogs  have  been  transported  by  mankind  into 
every  part  of  the  world,  and  have  submitted  their 
actions  to  his  entire  direction.  Regulated  in 
their  sexual  unions  by  the  pleasure  or  caprice. of 
their  masters,  the  almost  endless  variety  of  dogs 
differ  from  each  other  in  colour ;  in  length  and 
abundance  of  hair,  which  is  sometimes  entirely 
wanting;  in  their  natural  instincts;  in  size, 
which  varies  in  measure  as  one  to  five,  amount- 
ing, in  some  instances,  to  more  than  an  hundred 
fold  in  bulk  j  in  the  forms  of  their  ears,  noses, 
and  tails ;  in  the  relative  length  of  their  legs ;  in 
the  progressive  development  of  the* brain  in  se- 
veral of  the  domesticated  varieties,  occasioning 
alterations,  even  in  the  form  of  the  head  f  some 
of  them  having  long  slender  muzzles  with  a  flat 
forehead ;  others  having  short  muzzles,  with  the 
forehead  convex,  &c.  insomuch  that  the  apparent 
differences  between  a  mastiff  and  a  water  spaniel, 
and  between  a  greyhound  and  a  pug-dog,  are 
even  more  striking  than  between  almost  any  of 
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the  wild  qiecies  ot'  a  genus*  FioaUyt  aiid  this 
uiay  be  considered  as  the  maximum  of  koowii 
va^tion  in  the  animal  kingdom,  some  races  of 
dogs  have  an  additional  daw  on  each  hind  foot, 
with  corresponding  bones  of  the  tarsus ;  as  there 
sometimes  occur  in  the  human  species  some  fa- 
milies that  have  six  fingers  on  each  hand.  Yet, 
in  all  these  varieties,  the  relatiims  of  the  bones 
with  each  other  remain  essentially  the  same,  and 
the  form  of  the  teeth  never  changes  in  any  per- 
ceptible degree,  except  th^t  in  some  individuals 
one  additional  false  grinder  occasionally  appears, 
sometimes  on  the  one  side,  and  sometimes  on 
the  other  ♦. 

It  follows  from  these  observations,  that  ani- 
mals have  certain  fixed  and  natural  characters, 
which  resist  the  efiects  of  every  kind  of  iniu- 
ence,  whether  proceeding  from  natural  causes 
or  human  interference  ^  and  we  have  not  the 
smallest  reason  to  suspect  that  time  has  any  more 
effisct  upon  them  than  climate. 


*  See,  in  the  Annals  of  the  Museum^  XVIII.  SS8,,  a  me- 
moir by  my  brother  on  the  varieties  of  dogs,  which  be  drew 
up  at  my  requ^j  from  a  series  of  skeletons  of  all  tb?  varif  ties 
of  dogs^  prepared  by  me  expressly  on  purpose. 
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I  am  well  aware  that  some  naturalists  lay  pro- 
\s  stress  on  the  thousands  of  years  which 
they  can  call  into  action  by  a  dash  of  their  pens. 
In  such  matters,  however,  our  only  way  of  judg- 
ing as  to  the  e£kcts  which  may  be  produced  by 
« long  period  of  time,  is  by  multiplying,  as  it 
wete^  such  as  are  produced  by  a  shorter  known 
time.    With  this  view  I  have  endeavoured  to 
collect  all  the  ancient  documents  respecting  the 
forms  of  animals;  and  there  are  none  equal  to 
those  furnished  by  ^e  £g3rptians,  both  in  regard 
to  their  antiquity  and  abundance.    They  have 
not  only  left  us  representations  of  animals,  but 
even  their  identical  bodies  embalmed  and  pre- 
served in  the  catacombs. 

I  have  examined  with  the  greatest  attention 
the  engraved  figures  of  quadrupeds  and  birds 
upon  the  numerous  obelisks  brought  from  Egypt 
to  ancient  Rome ;  and  all  these  figures,  one  with 
another^  have  a  perfect  resemblance  to  their 
intended  dbjects,  such  as  they  still  are  in  our 

days.  On  examining  the  copies  made  by  Kirker 
and  Zoega,  we  find  that,  without  preserving 
every  trait  of  the  original  in  its  utmost  purity, 
they  have  yet  given  us  figures  which  are  easily 
recognised.     We  readily  distinguish  the  ibis,  the 
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vulture,  the  owl,  the  falcon,  the  Egyptian  goose, 
the  lapwing,  the  land  rail,  the  asp,  the  cerastes^ 
the  Egyptian  hare  with  its  long  ears,  even  the 
hippopotamus  ;  and  among  the  numerous  -  re- 
mains engraved  in  the  great  work  on  Egj^t,  we 
sometimes  observe  the  rarest  animals,  the  alga- 
zel,  for  example,  which  was  known  in  Europe 
only  a  few  years  ago. 

My  learned  colleague,  M.  Geoffi-oy  Saint  Hi- 
laire,  convinced  of  the  importance  of  this  le^ 
search,  carefully  collected  in  the  tombs  and 
temples  of  Upper  and  Lower  Egypt  as  many 
mummies  of  animals  as  he  could  procure.  He 
has  brought  home  the  mummies  of  cats,  ibises, 
birds  of  prey,  dogs,  monkies,  crocodiles,  and 
the  head  of  a  bull ;  and  after  the  most  attentive 
and  detailed  examiitation,  not  the  smallest  dif- 
ference is  to  be  perceived  between  these  animals 
and  those  of  the  same  species  which  we 
now  see,  any  more  than  between  the  human 
mummies  and  the  skeletons  of  men  of  the  pre- 
sent day.  Some  slight  differences  are  discover- 
able  between  ibis  and  ibis,  for  example,  just  as 
we  now  find  differences  in  the  descriptions  of 
naturalists ;  but  I  have  removed  all  doubts  on 
that  subject,  in  a  Memoir  on  the  Ibis  of  the  an- 


THEORY  OF  THE  EARTH:         125 

ctent  Egyptians,  in  which  I  have  clearly  shewn 
that.this  bird  is  precisely  the  same  in  all  respects 
at  present  that  it  was  in  the  days  of  the  Pha- 
raohs*. I  am  aware  that  in  these  I  .only  cite 
the. monuments  of  two  or  three  thousand  years 
back :  but  this  is  the  most  remote  antiquity  to 
which  we  can  resort  in  such  a  case. 

From  all  these  well-established  facts,  there 
does  not  seem  to  be  the  smallest,  foundation  for 
supposing,  that  the  new  genera  which  I  have 
discovered  or  established  among  extraneous  fos- 
sils, such  as  the  palceotherium,  anoplotkeriunh  me^ 
gaUmyxp  mastodon^  pterodactylis^  &c.  have  ever 
been  the  sources  of  any  of  our  present  animals, 
which  only  differ  so  far  as  they  are  influenced  by 
time  or  climate.  Even  if  it  should  prove  true, 
which  I  am  far  from  believing  to  be  the  case, 
that  the  fossil  elephants,  rhinoceroses,  elks,  and 
bears,  do  not  differ  farther  from  the  presently 
existing  species  of  the  same  genera,  than  the 
present  races  of  dogs  differ  among  themselves. 


*  In  that  disiertatian^  the  ibis  of  the  ancient  £g3rptianB  is 
shewn  to  be  a  species  of  numenius^  or  curlew^  denominated 
by  Cavier  numeniui  ibis :  the  same  bird  described  in  Brace  s 
Travels  under  the  name  of  abumhannes.^^TransL 
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this  would  by  no  means  be  a  sufficient  reason  to 
conclude  that  they  were  of  the  same  spedes; 
since  the  races  or  varieties  of  dogs  have  been  iiii* 
flaenced  by  the  trammels  of  domesticity,  which 
these  other  animals  never  did,  and  indeed  never 
could  experience. 

Farther,  when  I  endeavour  to  prove  that  the 
rocky  strata  contain  the  bony  remains  of  seve- 
ral genera,  and  the  loose  strata  those  of  several 
spedes,  all  of  which  are  not  now  existii^  ani* 
mals  on  the  fiu:e  of  our  globe,  I  do  not  pretend 
that  a  new  creation  was  required  for  calling  our 
present  races  of  animals  into  existence.  I  only 
urge  that  they  did  not  andently  occupy  the 
same  places,  and  that  they  must  have  come  ftom 
some  other  part  of  the  ^obe.  Let  us  suppose, 
for  instance,  that  a  prodigious  inroad  of  the  sea 
were  now  to  cover  the  continent  of  New  Hoi* 
land  with  a  coat  of  sand  and  other  earthy  mate* 
rials ;  this  would  necessarily  bury  the  carcases  <^ 
many  animals  belonging  to  the  genera  of  kangu- 
roOf  phascoloma,  dasywrus^  peramela,  Jlying^jpha* 
langers,  echidna^  and  omithorynchus,  and  would 
consequently  entirely  extinguish  all  the  species 
of  all  these  genera,  as  not  one  of  them  is  to  be 
found  in  any  other  country.   Were  the  same  re- 
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volotfon  to  lay  dry  the  numerous  narrow  straits 
whith  separate  New  Holland  irom  New  Guinea^ 
the  Indian  islands>  and  the  continent  of  Ada,  a 
road  would  be  opened  for  the  elephants,  rhino* 
ceroses,  buffidoes,  horses,  camels,  tigers,  and  all 
the  other  Asiatic  animals,  to  occupy  a  land  in 
which  they  are  hitherto  unknown.  Were  some 
ftrture  naturalist,  after  becoming  welt  acquaint- 
ed with  the  living  animals  of  that  country  in  this 
supposed  new  condition,  to  search  below  the 
snrfaee  on  whidi  these  animals  were  nourished, 
he  woidd  then  discover  the  remains  of  quite  dif- 
ferent races. 

What  New  Holland  would  then  be,  under 
these  hypothetical  circumstances,  Europe,  Sibe- 
ria, and  a  large  portion  of  America,  actually 
now  are.  Perhaps  hereafter,  when  other  coun- 
tries shall  be  investigated,  and  New  Holland 
among  the  rest,  they  also  may  be  found  to  have 
all  undergone  similar  revolutions,  and  perhaps 
may  have  made  reciprocal  changes  of  animal 
productions.  If  we  push  the  former  supposi- 
tkm  somewhat  fhrther,  and,  after  the  supply  of 
Asiatic  animals  to  New  Holland,  admit  that  a 
subsequent  catastrophe  might  overwhelm  Asia, 
the  primitive  country  of  the  migrated  animals. 
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future  geologists  and  naturalists  would  perhaps 
be  equally  at  a  loss  to  discover  whence  the  then 
living  animals  of  New  Holland  had  come,  as  we 
nOw  are  to  find  out  the  original  habitations  of 
our  present  fossil  animals. 


§  82.  Proofs  that  there  are  no  Human  Bones 

in  a  Fossil  State^ 

I  now  proceed  to  apply  the  previous  reason- 
ings to  the  human  race.  .  It  is  quite  undeniable 
that  no  human  remains  have  been  hitherto  dis- 
covered  among  the  extraneous  fossils ;  and  this 
furnishes  a  strong  proof  that  the  extinct  races 
which  are  now  found  in  a  fossil  state,  were  not 
varieties  of  known  species,  since  they  never 
could  have'been  subjected  to  human  influence. 

When  I  assert  that  human  bones  have  not  been 
hitherto  found  among  extraneous  fossils,  I  must 
be  understood  to  speak  of  fossils,  or  petrifactions, 
properly  so  called :  As  in  peat  depositions  or  turf 
bogs,  and  in  alluvial  formations,  as  well  as  in  an^- 
cient  burying'grounds,  the  bones  of  men  with 
those  of  horses,  and  other  ordinary  existing  spe- 
cies of  animals,  may  readily  enough  be  found ; 
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but  among  the  fossil  pabBoiheriOf  the  elephants, 
the  rhinoceroses,  &c«  the  smallest  fragment  of 
human  bone  has  never  been  detected.  Most  of 
the  labourers  in  the  gypsum  quarries  about  1^ 
ris  are  firmly  persuaded  that  the  bones  they  con* 
tain  are  in  a  great  part  human :  but  after  having 
seen  and  carefully  examined  many  thousands  of 
these  bones,  I  may  safely  affirm  that  not  a  single 
fragment  of  them  has  ever  belonged  to  our  spe- 
cies. 

m 

I  carefully  examined  at  Pavia  the  collection  of 
extraneous  fossil  bones  brought  there  by  Spal-> 
lanzani  from  the  island  of  Cerigo ;  and,  not* 
withstanding  the  assertion  of  that  celebrated  ob-» 
server,  I  affirm  that  there  is  not  a  single  frag« 
ment  among  them  that  ever  formed  part  of  a  hu- 
man skeleton. 

In  my  fourth  volume,  the  homo  dUv/oii  testis  of 
Scheucbzer  is  restored  to  the  jprofot^,  its  true  ge- 
nus ;  and  in  a  still  more  recent  examination  of 
it  at  Haerlem,  allowed  me  by  the  politeness  of  M. 
Van  Marum,  who  even  permitted  me  to  uncover 
some  parts  that  were .  before  enveloped  in  the 
stone,  I  obtained  decisive  proof  of  what  I  had  be- 
fore announced. 
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:  Among  the  fpssil  hofies  discdverexl  atCron^f 
stadt^  the  fragmetit  of  a. jaw,  .tpgetk&t'with  soqi^. 
articled  of  Uuratnm  mamifacttire,  wa^  Ibuod ;,  but: 
it'  is  well  knoiim[thai  the;  ground;  \m$:  dbg  «i|i^ 
without  atiy  ptecautiteis;  .aiid  noL^qotiss^rere.tak 
ken  ^  the  diffe^eiit.depths.at  Whaefa  jeaduactide 
was  found.  Everywhere  eke,  tbe  fragoDteiitSi  c£ 
bone  considered  as  human;  have  Ue^  foikodtb 
belong  to  some  ammal^  either. ^j^fiea- the  fi?g. 
ments  themselves  have  been  actually  examined^ 
or  even  when  their  engraved  figures  have  been 
inspected.  Such  real httman ibones aa Kavebien 
£lmnd  in  a  fossiil  siate^  belonged' to  bodies  wfaidi 
bkd  fallen  into  crevices-  c£  thdis^  or  had  beed 
leil  in  the  for^ken  gaU^riesof  a^pieiititiii^Sj; 
and  wdre  covered  up  byiiicrustatiofi^  dndil  e» 
tfend  this  Assertion  to  the  human  skeleton^  dis« 
covered  in  Guadaloupe,  in  a  rods  formed^  of 
pieces  of  madrepore  thrown  up  by  the  sea,  and 
united  by  water  impregnated,  n^itb  cajcaireous 
matter  *^  The  human  bon^s  found  ntear  Kojsstrip, 


^  I'hese  skeletons^  more  or  less  mutilated,  are  foand  n^r 
Port  de  Mmije^  on  the  hort^-w^st  coast  6f  Guadalou^,  in /a 
Jcipd  of  slope,  resting  upon  the  steep  edges  of  the  island, 
Wlucii'ts  covered  by  the 'sea  at  high  water,  and  is  nothing 
nib  than  a  tiiffi  formed  atiddidlj  augmteited  by  the  vtfy 
small  debris  of  shells  and  corals  which  are  detached  from 
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and  |x>nited  out  by  M.  de  ScUotbeim,  hay^bten 
represented  9S  dug  out  of  very  old  basks,  bttl 
this  respectable  naturalist  k  anxious  to.  ihake 
kjQOwu  how  much  this  assertion  is  still  a  subject: 


the  rocks  by  Uie  waves,  and  of  ithich  tkfi  heap  attaehci 
itself  firmly  to  the  parts  which  are  most  frequently  dry. 
We  find  on  examining  them  with  a  glass,  that  most  of  those 
fragments  have  the  sameivd  tint  as  a  part  of  Uie  corals  con- 
tained in  the  reefs  of  the  inland*  Formbtiods  of  t^iis  kind 
are  common  in  the  whole  archipelago  of  the  Antilles,  where 
they  are  knowft  to  the  negroes  under  the  naitie  of  Magmne' 
hoffhUeu.  Their  angmentaiion  is  proportioned  to  the  yio* 
Icince  of  the  surge.  They  have  extended  the  plain  of  the 
Cayes  to  St.  Domingo,  and  the  debris  of  earthen  vessels 
and  of  other  artides  of  human  fabricaiion,  are  sometimei 
found  at  a  depth  of  twenty  feet  A  thousand  conjee* 
tures  have  been  made,  and  events  imagined,  to  explaii) 
these  skeletons  of  Guadaldilpe*  '  M.  Moreau  de  Jonnes; 
oorrespoiident  of  the  Academy  of  Scieiuse^  who  faae  visile 
ed  the  spots,  and  to  whom  I  am  indebted  for  the  above 
detail,  thinks  that  they  are  simply  the  remains  of  persons 
who  have  perished  by  shipwreck.  They  were  disobveic- 
ed  in  1805  by  M.  Manuel  Cortes  y  Campoman^s,  at  that 
time  a  general  officer  of  the  service  of  the  colony.  General 
Emouf  the  governor,  caused  one  to  be  extracted  with  much 
labour,  of  which  die  head  and  neorl]^  the  whole  superioc 
extremities  were  wanting.  He  had  it  removed  to  Guada« 
loupe,  and  expected  to  have  one  more  complete  in  order  to 
send  them  together  to  Paris,  when  the  island  was  taken  by 
the  English.  Admiral  Cochrane,  having  found  this  skeleton 
at  the  head  quarters,  transmitted  it  to  the  English  Admiralty^ 
who  presented  it  to  the  British  museum.  It  is  at  present  in 
that  odlection,  and  M.  Koenig,  keeper  of  the  mineralogioal 
department,  has  desmbed  it  in  the  Phil*  Trans,  of  1814,  and 
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of  doubt  *.  The  same  has  been  the  case  with  all 
articles  of  human  fabric.  The  pieces  of  iron 
which  hav6  been  found  at  Montmartre,  are  frag- 
ments of  the  iron  tools  used  in  the  quarries  for 
putting  in  blasts  of  gunpowder,  and  which  some- 
times break  in  the  stone. 

Yet  human  bones  preserve  equally  well  with 
those  of  animals,  when  placed  in  the  same  cir- 
cumstances ;  and  there  is  no  observable  differ- 
ence in  this  respect  in  Egypt,  between  the  mum* 
mies  of  men  and  those  of  quadrupeds.  I  have 
picked  up,  from  the  excavations  made  lately  in 
the  ancient  church  at  St.  Genevieve,  human 
bones  that  had  been  interred  below  the  remains 
of  the  first  race,  which  may  even  have  belonged 
to  some  princes  of  the  family  of  Clovis,  and 
which  still  retained  their  forms  very  perfectly  t. 


where  I  saw  it  in  1818.  The  bones  still  contain  some. of  th^ 
animal  parts,  and  thfs  whole  of  their  original  phosphate  of 
lime.  The  rock  being  entirely  formed  of  pieces  of  coral 
and  compact  calcareous  stone,  is  readily  soluble  in  nitric 
add.  M.  Koenig  detected  fragments  of-  Miliepora  miniaceat 
of  certain  madrepores,  and  of  shells  which  he  refers  to  Helix 
acuta  and  Turbo  pica. 

*  See  M.  de  Schlptheim's  Treatise  on  Petrifactions,  Gotiia, 
18S0,  p.  Ivii;  and  his  Letter  in  the  Isis  of  1820.-- Note. 

t  M.  Fourcroy  has  given  an  analysis  of  these  bones. 
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We  do  not  find  in  ancient  fields  of  battle,  that 
the  skeletons  of  men  are  more  wasted  than  those 

* 

of  horses,  except  in  so  far  as  they  may  be  influ- 
enced  by  size,  and  we  find  among  extraneous 
fossils  the  bones  of  animals  as  small  as  rats,  per- 
fectly well  preserved. 

Every  circumstance,  therefore,  contributes  to 
establish  this  position— That  the  human  race  did 
not  exist  in  the  countries  in  which  the  fossil  bones 
of  animals  have  been  discovered,  at  the  epoch 
when  these  bones  were  covered  up ;  as  there  can- 
not be  a  single  reason  assigned  why  men  should 
have  entirely  escaped  from  such  general  catas- 
trophes ;  or,  if  they  also  had  been  destroyed  and 
covered  over  at  the  same  time,  why  their  remains 
should  not  be  now  found  along  with  those  of  the 
othet  animals.  I  do  not  presume,  however,  to 
conclude  that  man  did  not  exist  at  all  before  these 
epochs.  He  may  have  then  inhabited  some  nar- 
row regions,  whence  he  went  forth  to  re-people 
the  earth  after  the  cessation  of  these  terrible  re- 
volutions and  overwhelmings.  Perhaps  even  the 
places  which  he  then  inhabited  may  have  been 
sunk  into  the  abyss,  and  the  bones  of  that  de- 
stroyed human  race  may  yet  remain  buried  un- 
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der  the  bottom  of  some  actual  seas ;  all  except  a 
small  number  of  individuals  who  were  destined  to 
continue  the  species. 

However  this  may  have  been,  the  establish- 
ment of  mankind  in  those  countries  in  which  the 
fossil  bones  of  land^animals  have  been  found, 
that  is  to  say,  in  the  greatest  part  of  Europe, 
iAsia,  and  America,  must  necessarily  have  been 
posterior  not' only  to  the  revolutions  which  co- 
vered up  these  bones,  but  also  to  those  other  re- 
volutions, by  which  the  strata  containing  the 
bones  have  bemi  laid  biEU'e.  Hence  it  clearly  ap- 
pears, that  no  argument  for  the  antiquity  of  th^ 
Ihumanrace  in  those  countries  can  be  foubded 
-either  upon  these  fossil  bones,  or  upon  the  more 
oi-  less  considerable  collections  of  rocks  or  earthy 
liiaterials  by  which  they  are  covered  *. 


*  Note  N, 
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§  91.  Proofs  of  the  recent  Population  of  the  Worldf 
.   fmd  that  its  present'  Surface  is  not  of  ikry  an^ 
dent  Fdrmation. 

On  the  contraiy,  by  a  careful  invjestigation  of 
what  has  taken  place  on  the  surface  of  the  globe 
ainde  it  hajs  been  laid  dry  for  the  laat  tune»  and 
it3;  continents  {have  as$uineid  their  j^rescast  form, 
i(t  jieast  in  eiuch  piarts  ,as  are  aoinewhaC  elevated 
above  the  level  .etf  the  9cean^  It  fui^  he  cleaiiy 
seen  that  thie  ladt  tenrolulioo,  aiid'<x>mefiKiid^ 
the  eatablishneot.  of  out  exisluig  societies^  coald 
ii6t  hdve  been*  tery  todent.  This  jfesyolt;  is'  one 
af  the  best  ^tabUshed,:aiid  least' itttejndedto^ia 
;rational  zoology:;  :and  it  is  aomuch  ibbe  more 
Valuable,  a^it'COiofi^ts  Mtural.and  dvil  history 
^together  in  one  umnterrupted.series. 

When  we  endeavour  to  estimate  the  quantity 
of  effects  produqed  in  a  given  time  by  any  causes 
.^till  acting,  by  comparing  them  with  the  tuffibcts 
which  these  ca^isjes  hi^ve  pro(Jtuqf4  >si6$ke  they  be- 
gan to  operate,  w:e  may  dot^nu^e  tt^Wfy^  the  pe- 
riod at  whic;h  their  ftqtioQ  ^omm^ee^j  whkh 
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must  necessarily  be  the  same  period  with  Uiat  ia 
which  our  continents  assumed  their  presently 
existing  forms,  or  with  that  of  the  last  retreat  of 
the  waters.  It  must  have  been  since  that  last  ^re- 
treat of  the  waters,  that  the  acclivities  of  our 
mountains  have  begun  to  disintegrate,  and  to 
form  slopes  or  taluses  of  the  debris  at  their  bot- 
toms and  upon  their  sides ;  that  our  rivers  have 
begun  to  flow  in  their  present  courses,  and  to 
form  alluvial  depositions ;  that  our  existing  ve- 
getation  has  begun  to  extend  itself,  and  to  form 
vegetable'  soil ;  that  our  present  cliffs,  or  steep 
sloping  coasts,  have  begun  to  be  worn  away  by 
the  waters  of  the  sea  $  that  our  actual  downs,  or 
sand-hills,  have  begun  to  be  blown  up  by  the 
winds.  And,  dating  from  the  same  epoch,  colo-^ 
iiies  of  the  human  race  must  h^ve  then  begun, 
for  the  first  or  for  the  second  time,  to  spread 
themselves,  and  to  fqrm  new  establishments  in 
plages  fitted  by  nature  for  their  reception. 

I  do  not  here  take  the  action  of  volcanoes  in^^ 
to  the  account,  not  only  because  of  the  irregula- 
rity of  their  eruptions,  but  because  we  have  no 
proofs  of  their  not  having  been  able  to  act  below 
the  sea;  and  because,  on  that  £^ccount,  they  can- 
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aet  serve  us  as  a  measure  of  the  titne  which  has 
elapsed  sioce  its  last  retreat* 

MM.  Deluc  and  Dolomieu  have  most  carefully 
examined  the  progress  of  the  formation  of  new 
grounds  by  the  collection  of  slime  and  sand- 
washed  down  by  the  rivers ;  and,  idthougfa  ex- 
ceedingly  opposed  to  each  other  on  many  points 
of  the  theory  of  the  earth,  they  agree  exactly 
on  this.  These  formations  augment  very  rapid- 
ly ;  they  must  have  increased  with  the  greatest 
lapidity  at  first,  when  the  mountains  furnished 
the  greatest  quantity  of  materials  to  the  rivers  \ 
and  yet  their  extent  still  continues  to  be  ex- 
tremely limited. 

The  Memoir  by  M.  Dolomieu  respecting 
Egypt  t,  tends  to  prove  that  the  tongue  of  land 
on  which  Alexander  caused  his  famous  commer- 
cial city  to  be  built,  did  not  exist  in  the  days  of 
Homer ;  because  they  were  then  able  to  navi* 
gate  directly  from  the  island  of  Pharos  into  the 


*  One  instance  will  be  found  appended  to  this  Easay,  of 
modem  idluvial  foraiaUona  proceeding  with  considerably  in- 
creaaed  rapidity,  in  the  researches  of  M.  Prony,  respecting 
ihe  alluvial  depositions  at  the  mouths  of  the  Vo.-^TransL 

f  In  the  Journal  de  Physique,  Vol.  XLII.  /««-  l/i(jk^rn^ 

lUthLfkJL^'iUUu^Ui^^fUUU  iM^  fi<4^^  HU;lL 
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gulf  afterwards  called  Locus  Mareolis  ;  and  that 
this  gulf^  as  indicated  by  Menelaus,  was  between 
fifteen  and  twenty  leagues  in  length.  Supposing 
this  to  be  accurate,  it  had  only  requited  the  lapse 
of  nine  hundred  years,  from  the  days  of  Homer 
to  the  time  of  Strabo,  to  reduce  matters  to  the 
situation  described  by  this  latter  author,  when 
that  gulf  was  reduced  to  the  state  of  a  lake  ^oeiy 
six  leagues  long. 

It  is  a  more  certain  fact,  that  since  that  time 

a  still  greater  change  has  taken  place.    The 

sands,  which  have  been  thrown  up  by  the  aea 

and  the  winds,  havd  formed,  between  the  isle  i^ 

>/4^/)i. /'/•/' vl^haros  and  the  site  of  ancient  Alexandria,  an 

^jM^hM^^  ^  isthmus  more  than  four  hundred  yards  broad,  on 

which  the  modern  city  is  ndW  built.  These  cpl« 
lections  of  sand  have  also  blocked  up  tbe  near- 
est  mo^ith  of  the  Nile,  and  have  reduced  the  lake 
Mareotis  almost  to  nothing ;  while,  in  the  course 
of  the  same  period,  the  Nile  has  deposited  allu* 
vial  formations  all  along  the  rest  of  the  coast. 
In  the  time  of  HerodotuSi  the  coast  of  the  Ddta 
extended  in  a  straight  line,  and  is  even  repre* 
isented  in  that  direction  in  the  maps  constructed 
for  the  geography  of  Ptolemy  :  But  since  then 
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the  coast  has  so  far  advanced  as  to  have  assumed 
a  semicircular  projection  into  the  Mediterranean. 
The  cities  of  Rosetta  and  Damietta,  built  on  the 
sea*coast  less  than  a  thousand  years  ago,  are  now 
two  leagues  distant  from  the  sea. 

We  may  learn  in  Holland  and  Italy,  how  ra- 
pidly  the  Rhine,  the  Po,  and  the  Arno,  since  they 
have  been  confined  within  dikes,  now  elevate 
their  beds,  and  push  forward  the  alluvial  grounds 
at  their  mouths  towards  the  sea,  forming  long 
projecting  promontories  at  their  sides }  and  it 
may  be  concluded,  from  this  assured  fact,  that 
these  rivers  have  not  required  the  lapse  of 
ibany  centuries  to  deposit  the  low  alluvial  plains 
through  which  they  now  flow. 

Many  cities,  which  were  flourishing  sea-ports 
in  well-known  periods  of  history,  are  now  seve- 
ral leagues  inland,  and'  several  have  even  been 
ruined  by  this  change.  The  inhabitants  of  Ve- 
nice at  present  find  it  exceedingly  difficult  to 
preserve  tY^  lagu^s,  by  which  that  once  cele- 
Inrsted  city  is  separated  ^om  the  continent  of 
Italy,  from  filling  up  ;  and  there  can  be  no  doubt 
tb&t.she  wilt  some  <)ay  become  united  to  the  main 
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land,  in  spite  of  every  eflfort  to  preservfc  her  insu- 
lar situation  *. 

We  learn  from  Strabo,  that  Ravenna  stood 
among  lagunes,  in  the  time  of  Augustus,  at  Ve* 
nice  does  now ;  but  Ravenna  is  now  at  the  dis- 
tance of  a  league  from  the  sea.  Spina  had  been 
originally  built  by  the  Greek's  on  the  seacoast ; 
but  in  the  time  of  Strabo  the  sea  was  removed  to 
the  distance  of  ninety  stadia.  This  city  has  been 
long  since  destroyed.  Adria,  which  gave  name 
to  the  Adriatic,  was,  somewhat  more  than  tw6nty 
centuries  ago,  the  chief  port  of  that  sea,  from 
which  it  is  now  at  the  distance  of  six  leagues. 
The  Abbe  Fortis  has  even  produced  strong  evi- 
dence for  believing  that  the  Euganian  hills  may 
have  been  islands,  at  a  period  somewhat  more 
remote, 

M.  de  Prony,  a  learned  member  of  the  Insti- 
tute,  and  inspector-general  of  bridges  and  high- 
ways, has  communicated  to  me  some  very  valu- 
able observations,  to  explain  the  changes  which 
have  taken  place  on  the  flat  shores  usually  deno- 

*  See  a  Manoir  on  the  Lagunes  of  Vefiitse,  by  M.  Forfait 
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minated  the  Littoral  of  the  Adriatic,  and  which 
will  be  found  appended  to  this  Essay.  Having 
been  directed  by  government  to  examine  and  re- 
port upon  the  precautions  which  might  be  em- 
ployed for  preventing  the  devastations  occasion- 
ed by  the  floods  of  the  Po,  he  ascertained  that 
this  river  has  so  greatly  raised  the  level  of  its 
bottom,  since  it  was  shut  in  by  dikes,  that  its 
present  surface  is  higher  than  the  roofs  of  the 
houses  in  Ferrara.  At  the  dame  time,  the  allu- 
vial additions  produced  by  this  river  have  ad- 
vanced so  rapidly  into  the  sea,  that,  by  compa- 
ring old  charts  with  the  present  state,  the  coast 
appears  to  have  gained  no  less  than  fourteen 
thousand  yards  since  the  year  1604,  giving  an 
average  of  an  hundred  and  eighty  to  two  hun- 
dred feet  ♦  yearly ;  ^nd  in  some  places  the  ave- 
rage amounts  to  two  hundred  feet.  The  Adige 
and  the  Fo  are  both  at  present  higher  than  the 
intervening  lands ;  and  the  only  remedy  for  pre- 
venting the  disasters  which  are  now  threatened 
by  their  annual  overflowings,  would  be  to  open 


*  In  the  appended  extract  from  the  Memoir  of  M.  Prony, 
the  older  average  yearly  increase  is  stated  at  25  metres,  or  8S 
English  feet  and  a  quarter  of  an  inch  ;  and  the  average  of  the 
last  200  years  at  70  metres^  or  2^9  feet  7  inches  and  9-tenths 
yearly.— T*rflr«j/.  '    ' 


149  THSOHY  OF  TH^  EARTH. 

up  hew  channels  for  the  more  ready  discharge  of 
their  ititer^,  through  the  low  grounds  which 
have  been  formed  by  their  alluvial  depositions. 

Similar  causes  have  produced  similar  effects 
along  the  branches  t>i'the  ilhine  and  the  Maese  ; 
owing  t6  which  all  tberiph^st  districts  of  Hoi* 
land  haVe  the  frightful  view  of  their  great  rivers 
held  up  by  dike%  at  the  he^hl;  of  twenty  or 
even,  thirty  feet  above  the  level. of  the  land. 

M.  Wiebeking,  director  of  bridges  and  high- 
ways  in  the  kipgdom  of  Bavariaj^  has  given  an  ex* 
Calient  memoir  uporn  this  subject,  so  highly  im- 
pojctant  to  be  known  and  unders.tpo4  thorough* 
ly,  b6th  by  the  people  and  the  gpyernment,  in 
all  coudtrie&  liable  to  these  qhange&r  In  this  me- 
moir he  has  demonstrated  that  all  rivers  are  con- 
tinually elevitinig  the  levek  Of  their  beds,  more 
or  less,  according  to  circumstandes. 

This  fbnnatton  and  increase,  of  new  grounds 
by  alluvial  depositions,  proceeds  with  as  much 
rapidity  along  the  coasts  of  the  North  Sea  as  on 
those  of  the  Adriatic.  These  additions  can  be 
easily  traced  in  Friesland  and  Groningen,  where 
the  epoch  of  the  first  dikes,  constructed  by  the 
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Spanish  governor,  G^uipard  Robles,  is  well  known 
tdhdve  been  iq  1^70.  An  hundred  years  after- 
wards, .  th&  alluyial  deppsitions  had  added  in 
some  plaice^  three  quarters  of  a  league  of'  new 
Ifind  on  the  outstde  of  these  dikes :  And  the 
city  of  Groningen,  partly  built  upon  the  ancient 
soil,  which  has  no  connection  with  the  present 
sea,  being  a  calcareous  formation,  in  which  the 
9^(ne  spjsqies  of  shells  are  found  as  in  the  coarse 
UiOijeftone  formatipns  near^  Paris,  is  only  six 
l^afgues  from  the  sea.  Having  been  upon  the 
sgpot j  I  can  give  my  testimony  to  the  facts  alrea- 
dy so  well  stated  by  M.  Deluc  in  his  Letters  to 
^he  QueeU;  of  England.  The  same  phenomenon 
is  as  dis[tinctly  observable  all  along  the  coasts  of 

]Bast  Frieslandi  and  the  countries  of  Bremen  and 

> 

Holstein^  as  the  period  at  which  the  new  grounds 
^prc; enclosed  by  dikes  for  the  first  time  is  per- 
&ctly  well  known,  and  the  extent  that  has  been 
gained  since  cap  be  easily  measured.  These  new 
alluvial  lands,  left  by  the  sea  and  the  rivers,  are 
of  astonishing  fertil^ty^  ;ind  are  so  much  the  more 
vsduablet  as  the  ancient  soil  of  these  countries^ 
being  mostly  covered  by  barren  heaths  and  peat- 
mosses, is  almost  incapable  of  cultivation ;  so  that 
the  alluvial  lands  alone  produce  subsistence  for 
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the  many  populous  cities  .that  have  been  built 
along  these  coasts  since  the  middle  age,  and 
which  probably  might  not  have  reached  their 
present  flourishing  condition,  without  the  aid  of 
these  rich  grounds,  which  have  been,  as  it  were, 
created  by  the  rivers,  and  to  which  they  are  con* 
tinually  making  additions. 

If  the  size  which  Herodotus  attributed  to  the 
sea  of  Asoph,  which  he  says  was  equal  to  the 
Euxine  *,  had  been  less  vaguely  indicated,  and  if 
we  could  certainly  ascertain  what  he  understood 
to  be  the  Gerrhtis  t,  we  should  there  find  strong 
additional  proofs  of  the  great  changes  produced 
by  the  rivers,  and  of  the  rapidity  with  which 
these  have  been  made.  The  alluvial  depositions 
of  these  rivers,  in  the  course  of  2250  years,  since 
the  time  of  Herodotus,  have  reduced  the  sea  of 
Asoph  to  its  present  comparatively  small  size ; 
have  shut  up  entirely  that  branch  of  the  Dnieper 
which  formerly  joined  the  Ht/pacyris,  and  dis- 
charged its  waters  along  with  that  river  into  the 
gulf  called  Carcinites,  now  the  Oh^Degnitz  ;  and 


*  Melpomene,  LXXXVL 
t  Ibid,  LVI. 
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have  now  almost  reduced  the  Hypacyris  and 
the  Gerrhus  to  nothing  *• 

We  should  possess  proofs  no  lete  $tr6ng  of  the 
same  thing,  could  we  be  certain  that  the  Oxus  or 
Sihon,  which  flows  at  present  into  Lake  Aral> 
formerly  reached  the  Caspian  Sea :  But  the 
proofs  which  we  possess  on  all  these  points  are 
too  vague,  and  even  contradictory,  to  be  admit«* 
ted  in  support  of  physical  propositions ;'  and  be- 
sides, we  are  in  possessipn  of  fkcts  suflSciently 
conclusive,  without  being  under  the  necessity  of 
having  recourse  to  those  which  are  doubtful. 

The  downs  or  siand-hills  which  ar^  th|*own  up 
by  the  sea  upon  low  flat  coasts,  when  the  bed  of 
the  sea  happens  to  be  composed  of  sand,'  have 


^  •  See  the  Geography  of  Herodotus  by  M.  Rennel,  and  the 
Physical  Geography  of  the  Black  Sea,  &c.  ty  M.  Dureau  de 
laMalle. 

In  the  latter  work,  p.  170,  M*  Dureau  supposes  Herodo- 
tus to  have  said  that  the  Boristhenes  and  the  Hypanis  flowed 
into  the  Palus  Meotis.  But  Herodotus,  in  Melpomene,  LIIT. 
only  says  these  two  rivers  discharged  their  waters  into  the 
same  marsh ;  that  is,  into  the  Liman,  exactly  as  in  the  present 
day ;  and  Herodotus  does  not  cariy  the  Gerrhus  and  the  Hy« 
pacyris  any  farther. 
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been  already  m^ottioned.  Wherever  human  in- 
dustry has  not  succeeded  to  fix  these  downs,  they 
advance  as  surely  and  irresistibly  upon  the  land, 
as  tibe  aituviftl  formations  from  the  rivers  en- 
croach upon  the  sea.  In  tfaek  progress  inland^ 
they  push  before  them  great  pools  of  watery 
formed  by  the  ram  which  fafls  on  the  neighbour- 
ing grouncb,  and  which  has  no  means  of  runoing 
off  in  consequence  of  the  obitructioos  inteiposed 
by  the  dowse.  In  sevaral  places  these  proceed 
with  a  fright&l  rapidity,  overwhelming  for^st^ 
houses,  and  cultivated  fields,  in  their  irresistible 
progre^.  Those  npon  the  coast  of  the  Bay  of 
Biscay*  have  overwhelmed  a  great  number  of 
ariilages,  which  are  m^Eitioned  in  the  necocds  of 
the  middle  age;  and  even  at  present,  in  the  sin- 
gle department  of  JLonc&f,  they  threatm  no 
fewer  than  ten  with  almost  inevitable  destruc- 
tion. One  of  these,  named  Mimigan,  has  been 
in  danger  foJ»  the  last  fifteen  years  from  a  sand«> 
hill  of  more  than  sixty  feet  in  perpendicular 
height,  which  obviously  continues  to  ad- 
vance. 


*  See  Report  respecting  the  Downs  of  the  Gulf  of  Gasco- 
ny,  or  Bay  of  Biscay,  by  M,  Tassin,  Mont^de-Marsan^  an  X 
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In  thd  yen  180%  the^ools  overwhelmed 
fiire  £ne  fftnnJieuses  bdonging  to  the  village  of 
St.  Juliaa*«  They  have  long  covered  up  on  an* 
cient  Boman  road»  leading  from  BourdeauK  to 
JBayonne,  and  which  dould  still  be  seen  about 
thirty  years  ago,  when  the  waters  w^e  lower 
than  they  are  now  t.  The  river  Adour,  whidi 
ia  formerly  known  to  have  passed  Old  Boucat 
to  join  the  sea  at  Cape  Breton^  is  noW  tamed 
to  the  distance  of  more  than  two  tiiousand  foot 
hundred  yards^ 

,  .  .1 
The  late  M.  Bremontier,  inspector  of  bribes 
and  high>vays,  who  made  several  extensive  works 
to  endeavour  to  stop  the  progress  of  these  dowtis^ 
estimated  their  progress  at  axty  feet  yearlyi  and 
in  some  places  at  seventy-two  feet*  Accordii^ 
to  this  oalculatioii,  it  would  require  two  thou- 
sand years  to  enable  thein  to  arrive  at  Bone- 
deaux  ^  and^  on  the  same  data,  they  have  taken 
somewhat  monre  than  four  thousand  years  to  readi 
their  pres^ftt  is^ationst. 

*  M^noir  on  tke  Mesm  of  fixing  the  Howm,  hj  M*  Bi«« 

montier.  "  .       ,   •    . 

f  R^oft  of  M.  Tassin^  formerly  dted. 
4  Memaii  6€  M^  3tttioxkiier. 

l2 
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The    turbaries^  or  peat-mosses,   which  have 
been  formed  .so  generally  in  the  northern  partd 
of  Europe,  hy  the  accumulation  of  the  remains 
of  sphagna  n..  and  other  aquatic  mosses,  afford 
another  means  of  estimating  the  time  iivhich  has 
elapsed  smce  the  last  retreat  of  the  sea  from  our 
present  continents.    These  mosses  increase  in 
height  in  proportions  which  are .  determinate  in 
regard  to.  each.    They  surround  and  cov^r  up 
the  small  knolls  upon  which  they  are  formed ; 
and  several  of  those  knolls  have  been  covered 
over  within  the  memory  of  man.   In  other  places 
the  mosses  gradually  descend  along  the  valleys, 
extending  downwards  like  the  glaciers;  but  these 
latter  melt  every  year,  at  their  lower  edges,  while 
the  mosses  are  not  stopped  by  any  thing  what- 
ever ju  their  regular  increase.  By  sounding  their 
depth  down  to  the  solid  ground,  we  may  form 
•acMne  estimate,  of  their  antiquity ;  and  it  may  be 
asserted  respecting  these  mosses,  as  well  as  re** 
specting.the  downs,  that  they  do  not  derive  their 
origin  from  an  indefinitely^  ancient  epoch. 

The  same  observations  may  be  made  in  re- 
gard to  the  slips,  or  fallings,  which  sometimes 
take  place  at  the  bottom  of  all  steep  slopes  in 
mountainous  regions,  and  which  are  still  very 
far  from  having  covered  these  over.    But  as  no 
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precise  measures  of  their  progress  have  hitherto 
been  applied,  we  shall  not  insist  upon  them  at 
any  greater  length. 

§  32.  Proofs,  from  traditions,  of  a  great  Catas^ 
trophe,  and  subsequent  renewal  of  Humm  So^ 

,  ■    »       •  •    •  •      • 

cietf/. 

From  all  that  has  been  said,  it  may  be  seen 
that  nature  every  where  distinctly  informs  us 
that  the  commencement  of  the  present  order  of 
things  cannot  be  dated  at  a  very  remote  period  ; 
and  it  is  very  remarkable,  that  mankind  every  ] 
where  speak  the  same  language  with  nature, 
whether  we  consult  their  natural  traditions  on 
this  subject,  or  consider  their  moral  and  politi- 
cal state,  and  the  intellectual  attainments  which 
they  had  made  at  the  time  when  they  began  to 
have  authentic  historical  monuments.  For  this 
purpose  we  may  consult  the  histories  of  nations 
in  their  most  andent  books,  endeavouring  to  dis- 
cover the  real  facts  which  they  contain,  when 
disengaged  from  the  interested  fictions  whict^ 
often  render  the  truth  obscure. 


The  Pentateuch  has  existed  in  its  present  form 
at  least  ever  since  the  separation  of  the  ten  tribes 
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mider  JerobaaiD,  since  it  W99  received  as  au- 
thentic by  the  Sauuuritsiii^  as  well  a3  by  tbe  Jews ; 
and  this  assures  us  of  the  actiial  antiquity  of  that 
book  being  not  less  than  two  thousand  eight 
I^undred  years*;  Besides  tbi^  vm  have  no  rea^^ 
sgn  to  doabt  of  the  book  of  G^iesis  having  been 
composed  by  Moses,  which  adds  five  hundred 
years  to  its  antiquity. 

Mp^s  apd  bis  people  came  o^t  of  £gypt» 
If  bich  i»  uqivQrs^Uy  allowed  by  all  the  natiiNU 
c^tbe  west  to  have  been  the  most  anciently  d-* 
vili^ed  kipgdcna^  on  tbe  borders  of  tbe  Moditetii 
ran^n.  The  legislator  ^  the  Jews  ooidd  have 
no  motive  for  $bQrt^9iiig  the  duration  of  the  na^ 
tloqsy  and  would  eveiiba;^  disgrafeed  Uwaelf  ia 
l;be  eiitimatioii  of  bi$  own,  if  he  had  proiQii^ted 
%  history  of  ^p  human  race  contradictory  to 
$hat  wbich  thiey  aauat  hw^  learnt  by  tradiliQii  in 
S^ptf  We  may  therefore  conclude^  that  tho 
i^gyptiaa^  had  at  this  time  no  other  notions  re« 
qpcioting  th?  s^tiquity  of  the  human  race  than 
s^re  contained  in  the  book  of  Genesis*  And,  as 
Moses  establishes,  the  event  of  anuniv^fsdi  ca^ 
tastrophe,  occasioned  by  an  eruption  of  the  wa- 

^  Introduction  to  the  Books  of  the  Old  Testament^  by  Eich^ 
bom.— -Leipsio^  1803. 

3 


THEO&T  07  THE  EARTH.  ISl 

ter^f  aiMi  fc^lowed  by  an  almost  entire  renewal 
of  the  hnmaa  ra€€,  and  as  ke  basf  oolj  re&ired 
it  to  an  epoch  fifteen  or  sixteen  hundred  years 
previous  to  his  own  tinabe»  ev^i  aocordiog  to 
those  copies  which  allow  the  longest  interval,  it 
must  nec^essarily  have  oecurred  rather  less  than 
five  thousand  yeaars  before  the  present  d«y*f 

The  same  notions  seesn  to  have  prevailed  in 
Cbaldea  on  this  subfect  j  as  Berora^  who  wrote 
at  Babylim  in  the  time  <^  Alexander,  ap^ate  of' 
the  Deluge  nearly  in  the  sMae  term»  with  Mdaes^ 
and  supposes  it  to  have  happened  imuediatdiy 
befere  Bdus,  the  father  of  Ifinus  f . 

Whatever  m^  be  the  authentieiey  <rf*  tia^  mth 
ting^  attributed  to  Saneoniatho,  he  does,  not  ap»- 
pear  to  have  mentioned  the  Delviige  in  his  His* 
tory  of  Fheeniciat.    Yet  this  event  seems  to 

r 

*  Joseph.  Antiq.  Ju<l.  lib.  I.  cap.   3.— Easebii^  Praep. 
Evang.  libk  IX.  cap.  ^.p^Sjniotlli^  GhrdtMgr. 
,    t  £usebi]»  Fcaflap.  Ev.  lib.  L  cap.  10^ 

i  The  Deluge,  according  to  the  Hebrew  text  of  the  Scrip- 
taresy  took  place  2948  yeara  before  the  commencement  of  the 
GhriakiflB  era,  or  4>60  years  btfofv the piBsentyearlSiS.' 
The  creation  of  the  world,  on  the  same  authorityy  was  5817 
years  ago ;  but  the  Samaritan  text  extends  that  event  to  the 
distance  of  6513  years,  and  the  Septuagint  to  7085  years.-. 
Transl. 
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have  been  believed  in  Syria,  as  they  shewed  in 
the  temple  of  Hierapolis,  at  a  period  indeed  long 
after,  the  abyss  through  which  they  pretended 
that  its  waters  had  run  off*. 

Even  in  Egypt  this  tradition  appears  to  have 
been  forgotten,  as  we  do  not  find  any  traces  of 
it  in  the  most  ancient  remaining  fragments  from 
that  country.    All  of  these  indeed  are  posterior 
to  the  devastations  committed  by  Cambyses ; 
and  the  little  agreement  there  is  among  them 
sufficiently  proves  that  they  had  been  derived 
from  -mutilated  fragments :  For  we  cannot  esta* 
blish  the  smallest  probable  conformity  between 
the  lists  of  the  kings  of  Egypt,  as  given  by  He- 
rodotus  in  the  era  of  Artaxerxes,  by  Erastosthe- 
nes  and  Manetho  under  the  Ptolemies,  and  by 
Diodorus  in  the  reign  of  Augustus ;  neither  do 
they  agree  among  themselves  in  the  extracts 
which  they  pretend  to  have  taken  from  the  wri- 
tings of  Manetho  f.    Yet  the  Egyptian  my tholo^ 
gy  seems  to  allude  to  these  great  events  in  the 
fabulous  adventures  of  Typhon  and  Osiris*   Be? 
sides,  if  the  priests  of  Sais  really  gave  the  ac. 


f  Lucum,  de  Dea  Syria* 

t  See  the  English  Ancient  Universal  History,  Vol.  I. 
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counts  to  Solon,  which  are  repeated  by  Critias 
in  the  writings  of  Plato,  we  must  conclude  that 
they  had  preserved  some  very  exact  traditions  of 
a  great  revolution,  though  they  had  removed, 
that  epoch  much  farther  back  than  was  done  by 
Moses.  They  had  even  theoretically  devised  a 
series  of  alternate  revolutions ;  one  set  occasion* 
0d  by  means  of  water,  and  the  other  by  means 
of  fire ;  which  notion  had  also  prevailed  among 
the  Assyrians,  and  even  in  Etruria. 

The  Greeks,  who  derived  their  civilization  at 
a  late  period  from  Phoenicia  and  Egypt,  mixed 
the  confused  ideas  which  they  had  received  of 
the  mythologies  of  these  nations  with  the  equally 
confused  vestiges  of  their  own  earliest  history.^ 
The  sun,  personifiedunderthename  of  Ammon, 
or  the  Egyptian  Jupiter,  was  converted  into  a 
prince  of  Cr^te.  PAte,  the  grand  artisan  or  crea- 
tor of  all  things,  was  converted  into  Hephestesj 
or  Vulcan,  a  smith  of  Lemnos.  Chonif  another 
syinbol  of  the  sun,  or  of  the  divine  power,  wa^. 
transformed  into  Heracles,  or  Hercules,  a  prodi-. 
giously  strong  hero  of  Thebes.  The  Cruel 
Moloch  of  the  Phoenicians,  the  same  with  the 
Remphah  of  the  Egyptians,  became  with  them 
(Jhrpnos,  or  Time,  who  devoured  his  own  child- 
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leo^  and  was  afterwards  metamoqphosed  into  Sa^ 
turn,  Kifig  <^  Italy  *.  When  any  violent  iaun- 
dation  took  place  during  the  reign  of  any  of 
their  princes^  tlie  Greeks  afterwards  described 
it  with  ^  the  circumstances  which  had  been 
handed  down  to  them  by  tradition  respecting 
the  great  deluge ;  and  they  represented  Deuca- 
lion as  having  repeopled  the  earthy  yet  allowed 
a  lengthened  posterity  to  his  uncle  Atlas. 

The  incoherence  of  all  these  traditionary  tales, 
while  they  attest  the  barbarism  and  ignorance  of 
all  the  tribes  around  the  Mediterranean,  attest 
also  the  recentness  of  their  establishments ;  and 
this  very  circumstance  is  in  itself  a  strong  proof 
of  the  existence  of  a  great  catastrophe.  The 
Egyptians,  it  is  truej»  spoke  of  hundreds  of  cen* 
turiesy  but  these  were  filled  by  a  succession  of 
gods  and  demi-gods ;  and  it  is  in  a  great  degree 
ascertained  in  modern  times,  that  the  long  seriei; 

*  See  Jablonaky^  Pantheon  JSEgyptiaciun^  and  Gatterer,  de 
Theogonia  Egyptiorum,  in  the  seventh  voTumeof  the  Gottitt« 
gm  Metnoiffs. 

Thtse  tw0  auduva  do  not  agree,  any  more  than  theand^nU* 
as  to  the  significations  of  the  Egyptian  divinities ;  but  they 
perfectly  agree  with  each  other,  and  widi  the  ancient  wii- 
toia,  as  to  the  grast  atteratiMis  nmde  respecting  them  by  the 
Greeks. 


^* 
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of  jeafis/and  of  i^uccessive  boinan  kings^  whicBt 
they  placed  after  the  demigods,  and  before  the 
usurpation  of  the  shepherds^  beknged  only  to 
the  succeissioM  of  contemporaneous  chiefs  of  ae*^ 
veral  small  dtates^  Instead  of  a  single  series  of 
itoccessive  Icings  of  all  Egypt* 

Macrobius  *  assures  us  that  collections  of  ob- 
servations of  eclipses  made  in  Bgypt  were  pre- 
served, which  presupposed  uninterrupted  la* 
bour  for  at  least  twelve  hundred  years  before 
the  reign  of  Alexander.  How  comes  it  then, 
had  this  been  the  case,  that  Rolemy  idioold  not 
have  avails  himself  of  any  of  these  observe 
tions,  though  made  in  the  country  where  he 
wrote  ? 

There  was  no  great  empire  as  yet  entablisbed 
in  Asia  at  the  time  of  Moses.  Eveui  the  Gh-eeks^ 
notwithstanding  their  ingenuity  in  inventing  fa^ 
bles,  did  not  pretend  even  to  invent  an  antiqui- 
ty for  their  own  nation ;  for  the  most  ancient 
colonies  from  Egypt  and  Hiceniciai  by  which 
they  Were  reclaimed  from  a  state  of  barbarism, 

• 

*  In  Somnio  Scipionis,  21. 
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are  not  carried  bade  more  than  four  thousand 
years  from  the  present  era ;  and  the  most  aiicient 
authors  in  which  these  colonies  are  mentioned, 
are  a  thousand  years  posterior  to  the  events. 
The  Phoenicians  themselves  had  only  been  re^ 
cently  established  in  Syria,  when  th^y  began  tQ 
form  establishments  in  Greece. 

The  astronomical  observations  of  the  Chalt 
deans,  sent  by  Calisthenes  to  Aristotle,  are  said 
to  have  gone  back  for  a  period  of  four  thousand 
years,  if  Simplicius  is  to  be  credited,  who  reportsi 
the  story  six  hundred  years  after  Aristotle.  But 
the  authenticity  of  this  is  exceedingly  doubtful, 
as  the  Chaldean  observations  of  eclipses  actually 
preserved  and  cited  by  Ptolemy,  do  not  go  back 
more  than  two  thousand  five  hundred  years.  At 
all  eventSf  the  Babylonian,  or  first  Assyrian  em- 
pire,  could  not  have  been  long  powerful,  as  there 
remained  all  around  mapy  unsubjected  tribes^ 
4iuch  as  all  those  pf  Syria,  until  after  the  esta- 
blishment of  what  is  called  the  Second  Kingdom 
of  Assyria.  The  thousands  of  years  therefore 
which  the  Chaldeans  assumed,  must  baye  been 
equally  fabulous  with  those  of  the  Egyptians ;  or 
ffkther  may  be  considered  as  astipnomical  p^ 
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rioda,  calculated  backwards  upon  the  basis  of  in« 
accurate  observations ;  or  merely  as  imaginary 
and  arbitr^y  cycles^  multipiied  into  theni^ 
selves*. 

• »  J 
The  most  reasonable  among  the  ancients  Were, 
of  the  same  opinion,  and  have  only  carried  back 
the  reigns  of  Ninus  and  Semiramis,  the  earliest 
of  the  conquerors,  a  little  more  than  four  thou- 
sand years«  After  them  history  continues  long^ 
silent  f ,  whence  it  may  even  be  strongly  suspect* 
ed  that  these  were  only  late  inventions  of  the 
historians. 

V  ^  ' 

Our  existing  civilization  and  learning  have 
been  unintieixuptedly  transmitted  down  to  us. 
from  the  Egyptians  and  Pho^icians,  through  the- 
Greeks  and  RoiAans ;  and.  we  have  derived  im* 
mediately  from  the  Jews  our  more  pure  ideas  of 
morals  and  religion*  Some  small  portions  of 
knowledge  have  also  come  down  to  us  from  the ' 
Jews  and  Greeks,  which  they  had  derived  va^ 
riously  iirom  the  Chaldeans,  the  Persians,  and 

*  See  MImoire  of  D.  de  Guignes  in  the  Acad,  des  Belles 
]>ttre8,  Tonu  XLVII.  and  the  Voyage  of  M.  GentQ.  L  %4il. 
t  See  Velleius  Paterculus  and  Juatin* 
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the  Indians :  audit  b  a  most  remarkable  drciim- 
stance^  tiiat  all  these  nations  form  only  one  ori*: 
ginal  race,  resembling  each  other  in  Iheir  phy* 
siognomiesy  and  even  in  many  conventional  mat- 
ters, such  as  their  divinities,  the  names  of  the 
coosteUations,  and  even  in  the  roots  of  their  lan- 
guages •• 

Hie  Hindoos^  perhaps  the  most  anciently  ci« 
vilized  people  on  the  face  of  the  earth,  and  who 
have  least  deviated  from  their  originally  esta^ 
blished  fi>rms,  have  unfortunately  no  history.^ 
Among  an  infinite  number  of  books  of  mystical 
theology  and  abstruse  metaphysics,  they  do  not 
possess  a  single  volume  that  is  capable  of  a^rd- 
ing  any  distinct  account  of  their  origin,  or  of  the 
various  events  diat  have  occurred  to  their  con^ 
muhittfs*    Their  Maha^Bharata^  or  pretended 


f^  For  the  anakgy  of  the  bnguages  of  India,  Pemii,  and 
our  western  world,  aee  the  Mithridatei  of  Adeluog.  On  the 
analogy  of  the  deities  of  the  Indians,  Egyptians,  Greeks,  and 
Romans,  considt  the  works  of  Jablonsky  and  Gatterer,  atreactf 
cited ;  as  also  the  Meaeir  of  Sir  WiUiam  Jo^es,  with  the  neftea 
of  M.  Langl^s,  in  the  first  volame  of  the  French  translation  of 
the  Calcutta  Memoirs,  p.  19^,  et  seq.  The  identity  of  the  coa« 
stellations,  especially  of  the  signs  of  the  Zodiac,  between  the 
Hindoos  and  the  most  western  nations,  with  the  names  given 
to  the  days  of  the  week,  &c.  are  now  untTersally  known.    ' 
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gre^t  hifitory,  k  Qothiilg  mor»  than  a  poem.  The 
Pourams  are  meiie  legends ;  oa  oomparisg  which 
with  the  Crredc  aAd  JjiAm  aiitbarfit  it  is  exoeif 
lively  difficult  to  e$taUi$h  a  few  slight  ooinci« 
dences  <^  chronolQgj^  and  eveo  that  is  coiitiiiu<r 
ally  brokffl;^  offand  interrupted^  and  ne¥er  gioea 
back  farther  thw  the  time  of  Alexander  ^« 

It  is  now  clearly  proved  that  their  famous 
astronomical  tables^  from  which  it  has  been  at^ 
tempted  to  assign  a  prodigious  antiquity  to  thf) 
Hindoos,  have  be^  calculated  backwards  t;  and 
it  has  been  lately  a8<:ertained,  that  their  Sfifya* 
Siddkanta,  which  they  c<H2sider  as  their  most  an- 
cient astronomical  treatise,  and  pretend  to  have 
been  revealed  to  their  nation  more  than  two  mil- 
lions  of  years  ago,  must  have  been  composed 
within  the  seven  hundred  and  fifty  years  last 
pasti:.    Their  Vedae,  or  sacred  book%  judging 

*  CoMttltthe  ddbm»te  Hemoir  of  IL  Patenon,  leapeoting 
the  kings  of  Magadaha,  emperors  of  Hindostaziy^aiid  upon  the 
epodiB  of  VknmAdityia  and  Salahanna^  in  the  Calcutta  Me^ 
moirs,  voL  IX. 

f  See  Dxpoa.  da  Ef%t  da  Monde,  by  M.  de  la  Place^ 

p.  ssa 

%  See  die  Memoir  by  M.  Bentlty,  on  the  Antiquity  of  the 
Siiry»*Siddhanta,  in  the  Calcutta  Memoirs,  voL  VI.  p.  537* 
and  the  Memoir  by  the  same  Author  on  the  Astronomical' 
Systems  of  die  Hindoos,  ibid.  vol.  IX.  p.  195. 
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from  the  caleindars  \^hich  are  tonjoihed  with 
them^  and  by  which  they  are  guided  in  their 
religious  observances,  ^hd  estimating  the  colures 
indicated  in  these  calendars,  may  perhaps  go 
back  about  three  thousand  two  hundred  years, 
which  nearly  coincides  with  the  epoch  of  Moses  *. 
Yet  the  Hindoos  are  not  entirely  ignorant  of  the 
revolutions  which  have  affected  the  globe,  as 
their  theology  has  in  soiii^  measure  coiisecrated 
Certain  successive  destructions  which  its  surface 
has  already  underigone,  and  is  still  doomed  to 
experience  ;  and  they  only  carry  back  the  last  of 
those,  which  have  akeady  happened,  about  five 
thousand  years  t;  besides  which,  one  of  these 
revolutions  is  described  in  terms  nearly  corre- 
sponding with  the  account  given  by  Moses  t*  It 


*  See  the  Memoir  by  M.  Colebrooke  upon  the  Vedas,  and 
particularly  p.  49S9  in  the  Calcutta  Memoirs^  vol.  VIII. 

f  Voyage  to  India  by  M.  Le  Gentil,  I.  235.-*Bentley,  in  the 
Calcutta  Memoirs^  vol.  IX.  p^  S22.— -Paterson^  in  ditto,  ihid, 
p.  86. 

X  Sir  William  Jones^  in  the  Calcutta  Memoirs,  Frendk 
translation^  vol.  I.  p.  170. 

The  English  reader  may  be  gr^ified  by  the  following  ex« 
tract  from  this  dissertation  of  Sir  William  Jone8.-»7Vafif/. 

"^^  We  may  fix  the  time  of  Buddah>  or  the  ninth  great  inear* 
nation  of  Vishnu^  in  the  year  1014  before  the  birth  of  Christ 
The  CashmirianSy  who  boast  of  his  descent  in  their  kingdom, 
assert  that  he  appeared  on  earth  about  two  centuries  after 
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is  also  v6ry  remarkable,  that  the  epoch  at  which 
they  fix  the  commencement  of  the  reigns  of  their 
first  human  sovereigns,  of  the  race  of  the  Sun 
find  Moon,  is  nearly  the  same  at  which  the  an- 
cient  authors  of  the  west  have  placed  the  origin 
of  the  Assyrian  nK)narchy,  or  about  foiir  thou* 
sand  years  ago. 

it  were  quite  in  vain  to  attempt  looking  for 

any  indications  of  these  great  events  among  the 
'  '  '  .  '  • 

people  of  more  southern  regions,  such  as  the 

Arabians  or  Abyssinians,  as  their  ancient  books 

...  •  •  ■  . 

iare  no  longer  existing ;  and  the  only  histories 
they  possess  relative  to  remote  antiquity,  are  of 
recent  con>pilation,  and  have  been  modelled 
after  our  Bible :  hence  all  that  their  books  con- 
tain  respecting  the  deluge  is  borrowed  from 


Crishna,  the  Indifui  .Apollo.,.M.«..*.*..«..*...We  have  therefore 
determmed  another  interesting  epochs  by  fixing  the  age  of 
Crishna  n^  the  year  1214»  before'  Christ.  As  tlie  three  first 
avatars  or  descents  of  Vishnu^  relate,  noless  clearly  to  an  Uni- 
versal Deluge,  in  which  eight  persons  only  were  saved,  than 
the  fourth  and  fifth  do  to  the  punishment  of  impiety  and  the 
humiliation  of  the  proud ;  we  may  for  the  present  assume  that 
the  second,  or  silver  age  of  the  Hindus,  was  subsequent  to  the 
dispersion  from  Babel ;  so  that  we  have  only  a  dark  interval  of 
about  a  thousand  years,  which  were  employed  in  the  settle- 
ment of  nations,  and  the  cultivation  of  civilized  society .**-*- 
Works  of  Sir  WilUam  Jones,  I.  29,  4to.  London,  1799, 

M 


1 


CmWf  m4  49e8  not  contiibut^  suf  ^np^Mt 

0  its  fwtboritj.  The  Gud^^  however,  f»r 
Parpis^  who  are  now  the  scAe  depodtaiieq  of  tbft 
doctripes  of  ^oast^r  aqd  the  wcient  femmp 
fgeak^im  pf  an  uniyersfal^delngQ  as  haying  bap<- 
p^qed  before  tb^  K\ga  c#  CajfoumaniU, 
first  kincr. 


In  prd^  tp  |:ecoyer  ^Qms  |^y  hjvtopjcal 
traces  qf  the  h^^t  gra^d  eataclyma,  or  ifpi^eirsa^ 
deluge,  we  most  go  beyoi^d  the  vfst  deserts  ^ 
Tartftiy,  w^fire,  ^pi  tfce  qcn^b-ea^t  of  our  ^nci^iit 
jCQntinent,  we  xnee|  with  a  n^^  of  men  diflE^rii^ 
^tirdy  frf^  ^s,  jW  mijch  in  4;b(rir  manners  and 
fijstpniSy  SVI  they  4p  in  their  fonp  smd  coQ^tUr 
tion^  Xh W  pr?I  l*Pgna&e  is  entirely  mpn^S]^ 
}fA^e,  an4  t^ey  ifse  J^rb^trary  hieroglypljicsi  m 
stead  of  writing.  They  only  possess  a  system 
of  political  morals,  without  any  established  relir 
gipn;  ^  the  supei^jstitions  of  the  sj^ct  pf  F9 
have  been  imported  by  them  from  India.  Their 
y^lQW  skins^  high  cheek-bones,  n^rroyir  s^nd 
cbUq^e  eyiwi,  and  tbmly  scattered  beardb,  giyie 
them  an  appearance  so  entirely  different  fron) 
us,  th?^^  one  is  almost  temped  to,  m99^%  that 
their  ancestors  and  ours  had  escaped  from  the 
last  grwd  catajtropbe  fit  two  dii^Qt  s|j3Le»; 
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but»  bolrevor  Urn  mky  h%ye  h^%  thfijr  diMte 
ibeir  deJi^e  neariiy  at  the  mme  pmid  vitb 
ourat 

«      • 

The  ChoU'King*,  the  most  ancient  of  the 
C^mese  books,  is  sttid  to  have  be^n  ciois^ed 
by  Confiiciusy  about  two  tbousand  five  bundml 
years  ago,  from  fragments  of  mon  aucient 
iforks.  Two  hondred  yemrs  aflerwaiidi^  uiidfir 
Ae  EmpeixHT  Ghi-boang«ti,  liia  men  of  letters 
mrere  persecuted,  and  all  booka  were  destxoyed^ 
About  fiirty  years  aft^  this  p^secution^  an  old 
litem/i  restored  a  portion  of  the  Choy^King  from 
menipry,  and  anotiier  porticm  was  recoves^ed 
4hat  hia;d  beeai  concealed  in  a  tomb )  but  nqarfy 
the  half  was  lost  for  ever.  This,  which  is  con- 
sidered as  the  most  authentic  of  all  the  Chi- 
nese books,  begins  the  history  of  the  coofitry 
with  an  emperor  named  Too,  wham  it  x^tiBh 
aente  as  having  leit  loose  the  .waters,  in  the  fol^- 
jmmg terms:  Haidng  rmsedJAmadfto  heaaasn, 
'Yao  bathed  ihefeeiewenqf&e  highest  tmnkUainM, 
cwendAe  less  eleuaied  hiMs^  tmd  rendered  the 
flbms  impassable.   According  to  aome  aocounts^ 


*  See  the  preface  to  the  translation  of  the  ChoiuSingv  b]r 
M.  de  Guignes. 
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the  reign  of  Yao  was  fotrr  thousand  five  hun- 
dred years  ago  i  while  others  only  carry  it  back 
to  three  thousand  nine  hundred  and  thirty  years 
before  the  present  time. 

The  same  book,  only  a  few  pages  farther  on, 
introduces  one  F2/,*prime  minister  and  chief  en- 
gineer; re-establishing  the  courses  of  the  rivers, 
building  dykes,  digging  canals,  and  regulating 
the  taxes  of  all  the  provmces  of  China,  that  i% 
of  an  empire  which  extends  six  hundred  leagues 
in  all  directions.^  But  the  utter  impossibility 
of  such  operations,  immediately  after  such 
events,  shews  clearly  that  the  whole  story  can 
only  be  considered  as  a  moral  and  political  ro- 
inatice. 


More  modern  ^  Chinese  histbriahs  have  intro- 
•duced  a  long  series  of  emperors  before  Yao, 
-which  they  have  combined  with  a  multitude  of 
fabulous  circumstances,  yet  without  .venturing 
ta  assign  any  fixed  dates  to  their  reigns.  These 
wrifers  also .  continually  diffier  from  each  other, 
both  in  the  number  and  names  oi  the  kings ; 
and  none  of  them  are  universally  approved  on 
this  ^ul^ject  by  their  countrymen. 
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The  introductioQ  of  aatronomy  into  China  is 
attributed  to  Yiio :  but  the  real  eclip3es  record- 
ed by  Confucius,  in  his  Chrcmi'cle  of  the  King- 
dom of  Lou,  only  go  back  two  thousand  six 
hundred  years,  hardly  half  a  century  higher 
thian  those  of  the  Chaldeans,  as  related  by  Ptole- 
my. In  the  Chou-King  indeed,  there  is  an 
eclipse  mentioned  whiph  goes  back  three ,  thou- 
sand  nine  hundred  and  ^xty-five  years,  but 
which  is  related  with  the  addition  of  so  many 
absurd  circumstances,  tba|;  it  has  been  probably 
invented  at  a  subsequent  period.  A  conjunc- 
tion also  is  stated  as  having  happened  four  thou- 
sand two  hundred  ^nd  fifty-nine  years  9gq, 
which  would  therefore  be  the  most  ancient 
known  astronomical  observation,  but  its  authen- 
ticity is  contested.  The  earliest  observation 
that  appears  to  resit  upon  good  grounds,  is  o|ie 
made  by  means  of  a  gnomon,  two  thousmd  nine 
hundred  years  ago. 

It  is  not  to  be  conceived  th^t  mere  chancy 
should  have  thus  given  rise  to  so  striking  a  co- 
incidence between  the  traditions  of  the  Assy- 
rians, the  Hindoos,  and  the  Chinese,  in  attri- 
buting the  origins  of  their  respective  monarchies 
so  nearly  to  the  same  epoch,  of  about  four  tl^ou^ 
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fiand  ytiM  freOm  (^  present  dfiy.  The  ideas 
of  tlies<^  tiliree  naxicmfi)  idkidi  htivt  so  lew  fea. 
ttires  tf  rasenoyancei  or  nther  which  aire  eo 
Bfitirefy  dmifiiilar  in  laQgaage,  xc^gion,  and 
4iiw8|  could  not  have  so  exactly  agreed  on  dns 
pointy  wilesB  it  had  been  ibunded  c^oii^tt^ 

We  4o  not  tequoi^  atiy  specif  ^t^  from  (he 
na^vfes  of  America^  who  were  not  possessed 
of  any  n^l  wtJting^  and  whose  mest  andent 
traditions  €tAy  go  back  a  few  centuries  before 
t%e  tarmal  of  ti!ie  Spamiardst  Yet  even  among 
ihem  some  traces  of  a  deluge  are  conceived  to 
have  been  found  m  their  barbarous  hiero^ly- 
pfeics  ♦. 

-  # 

Hie  Negroes^  the  most  degraded  race  amcoig 
men^  whose  f<»:ms  approach  nearest  to  those 
affile  in£»rior  animals^  a«id  whose  intellect  has 
not  yet  arrived  at  the  establishment  of  any  vo- 
gular  form  of  government,  nor  at  any  thing 
which  has  the  least  appearance  of  systematic 
Inowkdge,  have  preserved  no  sort  of  annals 
or  of  traditioh ;  and  from  them  therefore  we 


*  See  the  excellent  and  magnificent  work  of  Humboldt, 
upon  tbe  tntmuments  Df  die  Mexicans. 


are  not  to  expect  any  information  on  the  sub- 
jm,  df  out  prMSfit  tdMatcheg^  Yet  eteo'  tfa# 
circumstances  of  tiieir  cEuumoter  clearly  evince 
that  they  also  have  escaped  from  the  last  grand 
catasti'ophe,  perhaps  by  Mfdther  rotlte  than  the 
races  of  the  C^ucasan  and  Altai<$  d^nfti  &6in 
trhom  perhaps  tb6y  may  have  been  lotig  Mpi^ 
rated  before  the  epoch  of  that  iiatastM)pke» 

• 

Thtiisr  sai  the  tationsr  which  j^osteA  Any  re>« 
cords  or  ancient  traditidnd^  uttifbrtnly  declare! 
that  they  have  been  redetifiy  renewed,  after  A 
gr^nd  revelntiott  ih  riatare.  Thi9  eoneurrened 
of  historic^  and  traditionaiy  tesiinloliieis,  re^ 
jSpeeting  a  compibriitively  recent  renewal  of  tiUi 
hunlan  race,  and  their  dgreemeirt  wkh  the  proofs 
that  are  famished  hy  the  operatiotfs  of  lOature^ 
which  have  been  already  considered,  nngkt  eeiM 
fainly  warrant  u»  in  refri^ining  from  the  exami^ 
nation  of  certain  equivocal  monuments,  whidi 
have  been  brought  forWdird  by  some  anthors  in 
support  of  a  contrary  opinion.  But  even  thiisl 
examiAatioil,  to  judge  of  it  by  some  aittempttf 
^[ready  made.  Will  probably  ^nothing  else  ditM 
add  some  more  proeft  to  that  which  k  fumiiihe^ 
by  tradition. 
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§  SS.  JProqfs  derived  from  several  Miscelbmeaus 
_  ComideraHom. 

It  does  not  Qow  appear  that  the  famous  zo« 
diac.  in  the  porch  of  the  temple  at  Dendera^ 
pan  I  support  the  opinion  which  some  have  been 
disponed  to  deduce  froin  it,  respecting  the  high 
antiquity  of  the  present  race  of  mankind.  No- 
thing can  be  drawn  for  this  purpose,  from  its 

m 

division  into  two  bands  of  six  signs  each,  as  in-r 
dilative  of  the  position  of  the  colures  produced 
by  the  precession  of  the  equinoxes,  or  to  show 
that  these  do  not  merely  answer  to  the  cpm- 
menc^ment  of  the  civil  year  of  the  Egyptiansi. 
at  the  period  when  it  was  drawn.    As  the  civil 
year  in  Egypt  consisted  exactly  of  three. hun- 
dred and  sixty-five  days,  it  made  the  tour  of 
the  zodiac  in  fifteen  hundred  and  eight  y^di^  j 
or,  according  to  the .  Egyptians,  which  shows 
that  they  had  not  observed  it,  in  fourteen  hun- 
dred ^nd  sixty  years.     In  the  same  temple  there 
is  another  zodiac,  in  which  the ,  sign  Virgo  is 
represented  as  beginning  the  year.     If  these, 
circumstances  w^re  connected  with  the  posi- 
tion  of  the  solstice,  this  other  zodiac  in  the  in- 
terior  of  the  temple  must  have  been  drawn  two 
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thousand  jears  before  that  in  the  porch ;  but 
supposing  it  to  represent  the  commencement 
of  the  civil  year,  an  interval  of  very  little  inore 
than  a  hundred  years  is  quite  sufficient  to  re* 
concile  the  two  zodiacs  with  each  other. 

It  may  be  incpiired  also,  whether  our  ;$o4ii^c 
may  not  contain  some  internal  proofs  of  its  an- 
tiquity,  and  whether  the  figures  which  have  been 
employed  to  represent  its  signs  or  constellations^ 
may  notliave  some  reference  to  the  colures'at 
the  epoch  when  they  were  adopted.   .  All,  how- 
ever, that  has  been  advanced  on  this  subject,  is 
founded. on  allegories,  supposed  to  be  contained 
in  the  several  figures.    Thus  it  has  been  suppo? 
sed,  that  Libra^  or  the  balance,  indicated  the 
equality  of  the  days  and  nights;   Tanrus^  or  the 
bull,  the  season  of  labouring  the  earth ; .  Cancer^ 
or  the  crab,  a  retrogradation  of  the  sun;  Virgo, 
the  season  of  gathering  in  the  fruits  of  the  eatth; 
and  so  of  the  rest.    All  this  is  mere  bold  conjecf 
ture :  'But,  besides,  these  explanations  must  ne? 
cessarily  vary  for  every  country ;  and  it  would  he 
requisite  to  assign  a  difierent  epoch  to  each  se- 
parate zodiac,  according  to  the  climate  of  the 
country  in  which  it  is  supposed  to  have  been 
invented ;  nay,  perhaps,  there  may  be  no  clu 
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mate  and  no  epoch  in  conformity  iidtb  which  ra^ 
tional  explanations  could  be  devised  for  all  the 
isigns.  It  is  al&o  possible  that  these  names  may 
have  been  given  at  a  very  remote  period,  with* 
out  reference  at  all  to  the  divisions  of  time  oi 
space,  or  to  the  different  states  of  the  sun  in  its 
course,  just .  as  they  are  now  given  by  astrono- 
mers ;  and  may  have  been  applied  to  the  con- 
stellations or  groups  of  stars,  aa  referring  to  a 
particular  epoch  merely  by  chance  i  so  that  no^ 
thing  whatever  can  be  deduced  from  their  signi-^ 
fictttions  ^. 

It  may  be  objected,  that  the  advanced  stttte 
df  astronomy  among  these  ancients  is  a  striking 
pr^of  of  their  high  antiquity,  and  that  it  must 
have  required  a  vast  many  centuries  of  observa- 
tions  by  the  Chaldeans  and  Indians  to  enable 
them  to  acquire  the  knowledge  which  they  der^^ 
tainly  possessed  neady  three  thousand  years  ago, 
respecting  the  length  of  the  year,  the  precesak^ 
of  the  equinoxes,  the  rdative  motions  of  the  sufit 
and  moon,  and  several  other  important  circum- 


*  See  tliedissertttioD  b7M.de  Guigneafeapectiiig  the  zo- 
diacs of  the  oriental  nations;  in  the  Memoirs  of  the  Aci^dem  j 
of  Belles  LeUres,  vol.  XLVIL 


Staaio^.  But  to  expMD  all  thtei  without  the  ne- 
cessity of  any  prodigious  antiquity^  it  ffiay  be  1^ 
marked,  that  a  nation  may  well  be  expected  to 
t&Bkt  fa]^  progress  in  any  particular  science 
thfit  has  ¥k>  other  to  atteiid  to ;  and  that  with  th6 
Ghistldeans  especially!  the  pet^ual  serenity  and 
clearness  of  their  sky^  the  pastoral  life  whidi 
they  led  %  iind  the  peculiar  superstition  to  whieh 
they  *«7ere  addicted,  rendered  the  stars  a  general 
object  ^  attention.  They  bad  dso  colleges^ 
or  societies  of  Hieir  most  respectable  men,  api> 
pointed  to  make  astronomical  observations,  and 
to  put  ibem  upon  record*  Let  us  suppose,  also^ 
that  among  so  many  persons  ifho  had  notfaiog 
else  to  ido,  there  were  two  or  three  possessed  of 
singular  tdents^  for  the  study  df  geometrical 
science,  and  every  thitig  knowti  to  that  people 


*  It  may  be  here  noticed^  that  our  present  shepherds  have 
infinitely  mompractiealluioirMge  oPostiniiatnyi  menfy  fioM 
bein^  ao  muc^  in  Ihei^en  Air^  akaost  unemployed,  than  all  th# 
other  ordinary  ranks  in  society.  An  instance  of  astonishingly 
rapfd  progress  1ft  thM  science  ^mis^  exhibited  in  oar  own  day  by 
the  oeldnsated  Jsaaes  Fetg^Mon,  who.  Constructed  an  aocuratf 
map^if  the  heavens  when  a  herd-boy,  entirely  from  his  own 
untutored  genius.  Had  astronomy  been  then  a  non-existent 
aetcttce,  «veti  he  fsighthave  eftttiBd  kalniost  as  lltar  as  the  Cl^ 
deaha  inn «it|^e  lifttiioe ;  tind|)erbi4w,in  mapping  the bea- 
vens,  he  went  farther  even  Uian  all  the  astronomers  of  Chdi- 
dea.-»7VanW. 


I 
I 
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might  easily  have  been  iaqcomplished  iq  a  veijr 
few  centuries. 

Since  the  time  of  the  Chaldeans,  real  astrono- 
my has  only  had  two  eras ;  that  of  the  Alexan- 
drian school,  which  lasted  four  centuries,  and 
that  of  our  own  times,  which  has  pot  yet  lasted 
so  long.     The  learned  period  of  the  Arabs  hard- 
ly added  any  thing  to  that  science,  and  all  the 
other  ages  of  the  world  were  mere  blanks  with 
respect  tp  it    Three  hundred  years  did  not  in* 
tervene  between  Copernicus  and  De  la  Place, 
the  celebrated  author  of  the  MScanigue  CSleste  ; 
yet  some. wish  to  believe  that  the  Hindoos  must 
have  had  many  thousand  years  to  discover  their 
astronomical  rules.    After  all,  even  were  every 
thing  that  has  \}een  fancied  respepting  the  anti« 
quity  of  astronomy  as  fully  proved  as  it  appears 
to  us  destitute  of  proof,  it  would  establish  no 
conclusion  against  the  great  catastrophe,  which 
has  left  in  (Uher  respects  so  many  convindng 
monuments  or  its  own  existence.    All  that  it  is 
necessary  to  admit,  even  on  that  supposition,  is, 
what  some  moderns  have  thought, — That  astro- 
nomy  was  among  the  number  of  the  sciences  that 
were  preserved  by  the  small  number  of  men  whq 
escaped  from  that  catastrophe. 


tHEORT  OF  THE  EARTH/         173 

The  antiquity  of  certain  mining  operations 
has  also  been  prodigiously  exaggerated  by  some 
writers.    A  recent  writer  pretends  that  the  min6is 

•  •  • 

of  the  island  of  Elba,  to  judge  from  their  wastes, 

must  have  been  explored  above  forty  thousand 

years  ago ;  while  another  author,  who  has  also 

examined  these  wastes  with  much  attention,  re- 

duces  the  interval  to  somewhat  ndore  than  five 

thousand  years,  supposing  th^t   the   ancients 

wrought  out  every  year  one-fourth  only  of  the 

quantity  that  is  wrought  out  in  the  present  day*. 

We  have  no  reason,  however,  to  believe  that  the 

Romans,  who  consumed  so  much  iron  in  their 

armies,  were  so  slow  in  their  mining  operations 

as  this  high  antiquity  of  the  mines  ofElba  would 

imply  ;  and  besides,  even  if  these  mines  had  been 

wrought  for  no  more  than  four  thousand  years, 

how  should  it  have  been  that  iron  was  so  little 

known  among  the  ancients  in  the  first  ages  of 

Greece  and  Rome  ? 


§  34f.  Concluding  Reflections.   , 

y  ^  *  •  • 

I  am  of  opinion,  then,  with  M.  Deliic  and  M. 
Dolomieu, — ^That,  if  there  is  any  circumstance 

*  See  History  of  China,  before  the  Deluge  of  the  Ogi- 
gians,  by  M.  de  Fortin  d'Urban,  II.  35. 
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tik^Diighly  efttablished  in  geology,  it  i$p  tlmt  the 
crust  oi  our  globe  has  been  subjected  tQ  a  i^eat 
and  sudden  revolution^  the  epoch  of  which  can* 
not  be  dated  much  further  back  than  five  or  six 
thctfisand  years  ago ;  that  tiiis  revolution  had  bu- 
ried all  the  countries  which  were  before  inhabit- 
ed by  inen  and  by  the  o^er  animals  that  are  now 
best  known ;  that  the  saipe  revolution  had  laid 
dry  the  bed  of  the  last  ocean,  wfaich  now  forms 
all  the  countries  at  present  inhabited ;  that  the 
smaU  number  of  individuals  of  men  and  other 
ammsls  that  escaped  from  the  e^ts  of  that 
gre»t  revolution,  have  swce  prowgated  and 
spread  over  the  lands  them  newly  laid  dry ;  and 
cewequently,  ibal  the  h.VQian  race  has  only  re- 
sumed a  pr<pgre8siv9  9tate  of  improvement  iHQce 

that  epochs  by  fori^iqg  established  societie?* 
raising  mepumentss  collecting  natural  f!a^t$f 
and  censtractwg  fiQri^emsof  scievce  imd  of  learn- 
ing. '  .  

Yet  fartberi-r-That  the  countries  which  are 
now  inhabited,  and  which  were  laid  dry  by  this 
last  revobHiQn,  had  been  formerly  inhabited  at 
a  more  rev^te  er?,  if  not  by  miou  at  least  by 

land  animals ;  that,  consequently,  at  least  one 
previous  revolution  bad  sul)m^rged  them  \inder 


tk9  w^n  i  mi  that,  ju4giiQg  from  (be  4iff0rent 
199*^18  of  ftnlmak  of  whicU  we  discover  the  re^ 
sgifuns  ii^  a  fpsgil  sjtat^,  they  b*4  F^Wy  ^p^- 
rii^nped  twp  or  thjree  iixuptioBS  of  thp  wa» 

These  alternate  revolutions  fonn^  in  my  opL- 
^jicMDy  the  prol^l^Qqi  iq  gepjogy  th^t  is  inost  im- 
portant to  be  wly$4  <«•  rat^j?r  tp  fep  aQfi«r»tely 

ij^giwd  wi4.  circumscribe^  i  fm  iQ  order  to  solv* 

it  s»tisf$ctorily  and  0»tjri?ly>  i<  W^9  requisite 
Jthftt  we  should  discovier  the  p^ie?  of  tb^se  events, 
r— «n  enterprise  ipvoMng  ^ffiicHJtifp  pf  a  very 
different  nature. 

We  ^re  able  ^p  discover  w^h  suflScient  pre« 
,^ion  a][l  tb^t  t^kes  placp  on  the  surface  of  our 
^prld  in  its  present  state,  ^nd  we  have  sufficient- 
ly ascertained  the  uniform  progress  and  regular 
JHfpqss^G^s  of  tbe  prkuHiye  fprqoatipns ;  but  the 
jsfudy  pf  tbe  secpnd^y  fprmatipnis  is  as^  yet 
jsiqircely  <^Qiniqe^ced.  The  wonderful  series  of 
^plmown  in^rjinp  lAolu^cqs  ^nd  zpqihites^  follow^ 
^4  jjqr  fossil  rewuiins  of  serpents  and  qf  fresh-wa- 
^  £sh  eqiially  unknown^  which  are  ag^in  9uc- 
^Rf^4^  by  other  moluscqa  and  zoophites  more 
5B«riy  al^^  tp  tbwe  wblcb  e4st  ^\  V^m^t : 
;^AIV^b»se  tend  wiw»l?i  i^m  moluj^jae,  find  pther 
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unknown  animals  of  fresh  water*  which  next  oc- 
cupy  the  formations,  and  which  are  finally  sue* 
ceeded.  by  other  moluscas  and  other  Animals  re- 
sembling those  of  our  present  seas  ;  the  relations 
between  these  various  animals  and  the  plants 
whose  remains  are  mixed  among  them,  and  the 
relations  of  both  with  the  mineral  strata  in  which 
they  are  imbedded  j  the  little  resemblance  be- 
tween  these  extraneous  fossils  of  animak  and 
plants,  as  contained  in  the  cUfferent  basins  of  for- 
mer  waters :— -AH  these  form  a  series  of  pheno- 
mena which  imperiously  demands  the  attention 
of  philosophers. 


I  r 


This  study  is  rendered  interesting,  by  the  va- 
riety  of  productions  of  partial  or  general  revo- 
lutions which  it  affords,  and  by  the  abundance 
of  the  different  species  which  alternately  offer 
themselves  to  view ;  it  neither  has  that  dull  mo- 

notony  which  attaches  to  the  study  of  the  primi- 

•        •   ■  .      •  - 

tive  formations,  nor  does  it  force  us,  like  the  lat- 
ter,  almost  necessarily  into  hypotheses.     The 

r  •  ■  r      ■ 

facts  with  which  it  is  conversant  are  so  prominent, 
so  curious,  and  so  obvious,  that  they  may  suffice 
to  occupy  the  most  ardent  imagination  ;  atid  the 
conclusions  whic4i  they  afS>rd  from  time  to.  time, 
even  to  the  most  cautious  observer,  have  nothing 


THEORY  OF  THE  EARTH.  177 

vague  or  arbitrary  in  their  nature.  Finally,  by 
the  careful  investigation  of  these  events,  which 
approach,  as  it  were,  to  the  history  of  our  own 
race,  we  may  hope  to  be  able  to  discover  some 
traces  of  more  ancient  events  and  their  causes ; 
if,  after  so  many  abortive  attempts  already  made 
on  the  same  subject,  we  may  yet  flatter  ourselves 

with  that  hope. 

These  ideas  have  haunted,  and,  I  may  even 
say,  have  tormented  me,  during  all  my  re-* 
searches  into  the  fossil  remains  of  bones,  of 
which  I  now  offer  the  results  to  the  public ;  and 
though  these  only  contain  a  very  small  portion 
of  the  phenomena  connected  with  the  immedi- 
ately preceding  period  of  the  history  of  the  earth, 
they  yet  connect  themselves  most  intimately 
with  all  the  rest.  It  was  hardly  possible  to  avoid 
endeavouring  to  examine  these  phenomena  in 
the  countiy  immediately  round  Paris ;  and  my 
excellent  friend  M.  Brongniart,  led  by  other 
studies  to  have  similar  views,  associated  himself 
with  me  in  the  investigation,  by  which  we 
laid  the  foundation  of  our  Essay  on  the  Mineral 
Geography  of  Paris,  That  work,  however,  al- 
though it  bears  my  name,  has  become  almost  en- 
tirely the  work  of  my  friend,  in  consequence  of 
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tfaie  infinite  care  he  has  bestowed,  ever  dinc^  the 
first  conception  of  our  plan  ^  and  during  the  exe- 
cution of  our  several  surveys  and  researches,  in 
the  thorough  investigation  of  all  the  objects  of 
onr  rese^cb,  and  in  the  composition  of  the  £s^ 
say  itself. 

The  Essay  on  the  Mineral  Geography  of  the 
Environs  of  Paris,  afibrds  the  most  complete  and 
satisfactory  evidences  of  the  principal  facts  and 
circumstances  which  I  have  endeavoured  to  esta- 
blish in  this  discourse.     It  contains  a  history  of 
ihe  most  recent  changes  which  have  taken  place 
in  one  particular  basin,  and  leads  us  as  &r  as  the 
chalk  formation,  which  is  infinitely  more  extend* 
ed  over  the  globe  than  the  formations  composed 
of  those  materials  which  are  fbund  in  the  bi^sin 
of  Paris.    The  chalk  formation^  which  was  he* 
fore  conceived  to  be  of  very  modem  origin,  has 
been  shewn  in  that  ei^iensive  examination  to 
have  originated  at  a  period  considerably  far  back 
in  the  age  before  the  last ;  or,  in  other  words, 
to  have  owed  its  origin  to  causes  connected  with 
the  revohition  and  catastrophe  before  the  lasli 
general  irruption  of  the  waters  over  our  present 
habitable  worlds 
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It  would  now  be  of  great  importance  to  eu^ 
mine  the  other  basins  contaimng  chalk  format 
tioQSi  and  in  geneml  to  pay  particular  attention 
to  the  strata  which  rest  upon  that  formatioiv 
that  these  may  be  compared  with  those  Tve  fbixnd 
in  the  environs  of  Paris.  Perhaps  the  chalk  ib* 
self  may  be  found  to  contain  some  successive 
depositions  of  organic  remains.  It  is  surrouiid-» 
ed  and  supported  by  the  compact  limestone, 
which  occufHes  a  great  proportion  of  France  and 
Germany,  and  the  extraneous  fossils  of  which  are 
extremely  different  from  all  those  of  our  basin. 
But,  in  following  the  compact  limestone,  from 
the  chalk  to  the  limestone  of  the  central  ridges 
of  Jura^  which  ar^  almost  devoid  of  shells,  or 
to  the  aggregated  rocks  of  the  acdtvities  of  the 
Hartz,  the  Vosges,  and  the  Black  Forest,  wo 
shall  probably  find  abundance  of  variatioiis: 
And  the  gryphites,  the  comua  ammonis,  and  the 
entrochi,  with  which  it  abounds,  may  perhaps 
be  found  distributed  by  genera,  or  at  least  by 
species. 

This  compact  limestone  formation  is  not  eve. 
rywhere  covered  over  by  chalk.  Without  that 
intervening,  it  surrounds  basins  in  several  places, 
or  supports  elevated  flats  or  table  lands  not  less 

N  2 
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worthy  of  examination  than  those  which  are  li- 
mited by  chalk.  We  should  derive  great  informal 
tion,  tor  instance,  from  a  history  of  the  gypsum 
quarries  of  Aix,  in  which/  as  well  as  in  those  of 
Paris,  reptiles  and  fresh-water  fishes  are  found ; 
and  probably  land  animals  will  be  also  discover- 
ed by  careful  research ;  while  we  are  assured 
that  nothing  similar  occurs  in  the  entire  interval 
between  these  two  places,  which  are  almost  two 
hundred  leagues  distant  from  each  other. 

■ 

The  long  ranges  of  sand-hiUs  which  skirt  both 
slopes  of  the  Appenines  through  almost  the 
entire  length  of  Italy,  contain  every  where  per- 
fectly well  preserved  shells,  which  are  often 
found  retaining  their  colours,  and  even  their,  na- 
tural pearl-like  polish,  and  several  of  which  re- 
semble those  still  found  in  our  seas.  It  wouldbe 
of  great  importance  to  be  well  acquainted  with 
these,  and  to  have  all  their  successive  strata,  ac- 
curately examined,  determining  the  extraneous 
fossils  found  in  each,  and  comparing  them  with 
those  that  are  contained  in  other  recent  strata ; 
such,  for  example,  as  those  in  the  environs  of 
Paris. 
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In  the  c6urse  of  this  investigation,  it  would 
be  proper  to  connect  the  series,  on  the  one  hand, 
with  the  most  solid  and  most  ancient  formatiobs; 
and,  on  the  other,  with  the  recent  alluvial  depo- 
sitions made  by  the  Fo,  the  Arno,  and  their  tri« 
tiutary  streams ;  as  also  to  determine  their  rela^ 
tions  with  the  innumerable  masses  of  volcanic 
productions  which  are  interposed  between  them ; 
and,  finally,  to  ascertain  the  loutual  situations  of 
the  various  sorts  6f  shells,  add  of  the  fossil  bones 
of  elephants,  rhinoceroses,  hippopotami,  whales, 
cachalots,  a^d  dolphins,  in  which  several  of  these 
hills  abound.  I  have  only  a  very  superficial 
knowledge  of  these  lower  hills  of  the  Appenille 
chain,  acquired  in  the  course  of  a  journey  de^f^ 
voted  to  other  objects ;  but  I  am  of  ppinion  that 
they  contain  the  true  secret  of  the  last  pp^ra^* 
tions  of  the  sea* 

There  are  many  other  strata,  even  celebrated 
for  their  extraneous  fossils,  which  have  not  been 
hitherto  so  accurately  examined  as  to  enable 
them  to  be  connected  with  the  general  series, 
and  whose  relative  antiquity,  therefore,  has  not 
been  ascertained.  The  copper  slate  of  Thurin* 
gia  ^  is  said  to  be  filled  with  the  remains  of  fre6h*» 

» 

fBitamuiottsn)arlsUte.<«iJame8an'sMineralogy,vol.u.p.l97, 

n3 
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iriiter  fbh^^and  to  be  older  than  most  of  the  se- 
condary or  floetz  formations.  We  are  also  as  yet 
yninformed  of  the  real  position  of  the  stinkstoiie 
slate  of  Oeningen,  which  is  also  daid  to  be  full 
of  the  remains  of  fre^-^at^  fish ;  of  that  of 
Verona,  evidently  abounding  in  the  remains  of 
sea-^fishy  but  which  have  been  very  improperly 
named  by  the  naturalists  who  have  described 
them ;  of  the  black  slate  of  Glarus;  of  the  white 
slate  of  Aichstadt,  also  filled  with  the  remains  of 
fishes,  of  crabs,  and  of  other  marine  animals  dif- 
ferent from  shells.  AH  these  desiderata  have  as 
yet  received  no  satisfactory  explanation  in  books 
of  geology ;  neither  has  it  been  as  yet  explain^ 
ed,  why  shells  should  be  found  almost  every 
where,  while  fish  are  confined  only  to  a  few 
places* 

It  appears  to  me,  that  a  consecutive  history  of 
such  singular  deposits  would  be  infinitely  more 
valuable  than  so  many  contradictory  conjectures 
respecting  the  first  origin  of  the  world  and  other 
planets^  and  respecting  phenomena  which  hav3 
confessedly  no  resemblance  whatever  to  those  of 
the  present  physical  state  of  the  world ;  such 
conjectures  finding,  in  these  hypothetical  facts, 
neither  materials  to  build  upon,  nor  any  means 
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of  verificatioii  ivhaterer*  Several  of  our  geo- 
logists resemble  those  historians  who  take  n6 
interest  in  the  history  of  Fk^ande,  exctqpt  as  to 
wh^t  passed  before  the  time  of  JuUus  Gaa- 
san  Hieir  miag^iatioos,  of  course^  must  sap^ 
ply  the  pkce  of  authentic  documents ;  and 
accordingiy  each  composes  his  romance  accord- 
ing to  his  own  fancy.  What  would  become  of 
these  historians,  if  they  had  not  been  assisted  in 
their  combinations  by  the  knowledge  of  poste- 
rior facts?  But  our  geologists  neglect  exactly 
those  posterior  geological  facts,  which  might,  at 
least  in  some  measure,  dispel  the  darkness  of 
the  preceding  times. 

It  would  certainly  be  exceedingly  satisfactory 
to  have  the  fossil  organic  productions  arranged 
in  chronological  order,  in  the  same  manner  as 
we  now  have  the  principal  mineral  substances. 
By  this  the  science  of  organization  itself  would 
be  improved ;  the  developments  of  animal  life ; 
the  succession  of  its  forms ;  the  precise  determi- 
nations of  those  which  have  been  first  called  in- 
to existence ;  the  simultaneous  production  of 
certain  species,  and  their  gradual  extinction  ; — 
all  these  would  perhaps  instruct  us  fully  as  much 
in  the  essence  of  organization,  as  all  the  experi- 


J^ 


381         THEORY  OF  THE  EARTH. 

men ts  that  we  shall  ever  be  able  to  make  upoa 
living  animals :  And  man,  to  whom  only  a  short 
space  of  time  is  allotted  upon  the  earth,  would 
have  the  glory  of  restoring  the  history  of  thou- 
sands of  ages  which  preceded  the  existence  <^ 
the  race,  and  of  thousands  of  animals  that  never 
were  contemporaneous  with  his  species. 


END  OF  THE  ESSAY. 


^.:^ 


3XJPPLEMENT, 


mg  an  Exiractjrom  ti^e  Researches  tfM.  de  Promf^ 
on  the  Ifydratdic  System  of  Itoiy ;  containintff  oa 
Jfcount  of  the  Displacement  qfthfU  Part  qfthe  Coast 
ef  the  Adriatic  which  is  occupied  by  the  Moidhs  ^ 
the  Po. 


* 

That  portion  of  the  shore  of  the  Adriatic  which 
lies  between  the  liake,  or  rather  lagune^  of  Com- 
machio,  and  the  lagunes  of  Venice,  has  under- 
gone considerable  alterations  sinpe  anpient  times, 
as  is  attested  by  authors  worthy  of  entire  credit, 
and  as  is  still  evidenced  by  the  actual  state  of 
the  soil  in  the  districts  near  the  coast }  but  it  is 
impossible  now  to  give  any  exact  detail  of  the 
successive  progress  of  these  changes,  and  more 
especially  of  their  precise  measures  during  the 
ages  which  preceded  the  twelfth  century  of  our 
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We  are,  however,  certain,  that  the  city  of  Ho' 
tiiOf  now  called  Adria^  was  formerly  situated  en 
the  edge  of  the  coast ;  and  by  this  we  attain  a 
known  fixed  point  upon  the  primitive  shore, 
whence  the  nearest  part  of  the  present  coast,  at 
the  mouth  of  the  Adige,  is  at  the  distance  of 
25,000  metres  * ;  and  it  will  be  seen  in  the  se- 
,queU  that  the  extreme,  point  of  the  alluvial  pro- 
moaibty  formed  by  the  Po,  is  farther  advanced 
into  the  sea  than  the  motfth  of  the  Adige  by 
nearly  10,000  metres  t. 

The  inhabitants  of  Adria  have  formed  exag- 
gerated pretensions,  in  many  respects,  as  to  the 
high  antiquity  of  their  city,  though  it  is  unde- 
niably one  of  the  most  ancient  in  Italy,  as  it 
gave  name  to  the  sea  which  once  washed  its 


*  Equal  to  27>S40  yairds  and  10  inches  English  itieaaQt«» 
at  15^  miles  and  60  yards* 

In  these  reductions  of  the  revolutionary  French  metru  to 
English  measure,  the  metre  is  assumed  as  39.37  English 

t  Or  10,996  yards  and  4  inches^  equal  to  6  miles  and 
nearly  a  quarter^  English  measure. 

Hence  die  entire  advance  of  the  alluvial  promontory  of  the 
Po  appears  Co  have  extended  to  21  miles  5  fUrlongs  and  216 
yards.<— ZVa»</. 
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walls.  By  MtAe  r^etirch^k  indde  in  its  Interior 
and  its  environs,  a  (Stratum  of  terth  hsis  been 
found  mixed  with  fragments  of  Etruiican  potteiy^ 
and  with  nothing  whatever  of  Roman  mannftc* 
ture.  Etruscan  and  Roman  pottery  are  found 
mixed  together  in  a  superior  bed,  on  the  top  of 
which  the  vestiges  of  a  theatre  have  been  disco*^ 
vered.  Both  of  these  bed«i  are  far  below  the 
level  of  the  present  soil.  I  have  seen  at  Adria 
very  curious  collections,  in  which  these  remains^ 
of  antiquity  are  separately  classed ;  and  having 
some  years  ago  observed  to  the  viceroy,  that  it 
would  be  of  great  importance,  both  to  history 
and  geology,  to  make  a  thorough  search  into 
these  buried  remains  at  Adria,  carefully  noticing 
the  levels  in  comparison  with  the  sea,  both  of 
the  primitive  soil,  and  of  the  sUCcesisive  alluvial 
beds,  his  highness  entered  warmly  into  my  ideas; 
but  I  know  not  Whether  these  proposition^  have 
been  dince  carried  into  effect. 

Following  the  coadi,  after  leaving  Hatria/ 
which  was  situated  at  the  bottom  of  a  small 
bay  or  gulf^  We  find  to  the  south  a  branch  of  the 
Athesis  or  Adige,  and  of  the  Fossa  Phitistinat  of 
which  the  remaining  trace  corresponds  to  what 
might  have  been  the  Mincio  and  Tartaro  nviu 
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ted»  if  the  Po  had  still  run  to  the  south  of  Fer« 
rara.  We  next  find  the  Delta  Venctum^  which 
seems  to  have  occupied  the  place  where  the  lake 
or  lagune  of  Commachio  is  now  situated.  This 
delita  was  traversed  by  seven  branches  of  the 
Efidanus  or  Po,  formerly  called  also  the  Vadis 
FadU9  or  Podificus;  which  river,  at  the  dirami- 
fication  of  these  seven  branches*  ^nd  uppn  its 
l^t  or  northern  bgnk,  h^d  a  city  named  TtigQ^ 
hoUf  whose  siti^  could  not  be  far  f|*om  where  \ 
Ferrara  npw  stands.  Seven  lakes,  inclosed 
within  this  delta,  were  called  Septem  Marta, 
and  Hatria  was  sometimes  denominated  l/rb^ 
Septenp  Mariumf  or  the  city  of  tbjs  seven  seas  or 
lakes, 

Following  the  coast  from  Hatria  to  the  north- 
wards,  we  come  to  the  principal  mouth  of  the 
Athesis  or  Adige^  formerly  named  Fossa  PJuU^ 
stinoy  and  afterwards  Estuarium  Altini,  an  ipte^ 
rior  sea,  separated  by  a  range  of  small  islands 
from  the  Adriatic  gulf,  in  the  middle  of  which 
was  a  cluster  of  other  small  isles,  called  Rialtufn^ 
and  upon  this  archipelago  the  city  of  Venice  is 
now  seated.  The  Estuarium  AUim  is  what  is 
now  called  the  lagune  of  Venice,  and  no  longer 
communicates  with  the  sea,  except  by  five  pa§^ 
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sages^  the  small  iBlands  of  the  arcUpelago  ha« 
viog  been  united  into  a  contintfous  dike. 

-  •  *    •  • 

To  the  east  of  tlie  laguneai^  and  north  from 
the  city  of  Este,  we  find  the  Euganian  mounts; 
or  hills,  forming,  in  the  midst  of  a  vast  alluviat 
plain,  a  remarkable  isolated  group  of  rounded 
hillocks,  near  which  spot  the  fable  of  the  an^ 
cients  supposes  the  fall  of  Phseton  to  have  tak- 
en place.  Some  wrilers  have  supposed,  that  this 
fable  may  have  originated. from  the  fall  of  some 
vast  masses  of  inflamed  matters  near  the  mouths 
of  the  Etidanus,  that  had  been  thrown  up  by  a 
volcanic  explosion ;  and  it  is  certain  that  abun- 
dance of  volcanic  products  are  found  in  the 
neighbourhood  of  Padua  and  Verona. 

The  most  ancient  notices  that  I  have  been 
able  to  procure  respecting .  the  situation  of  thd 
shores  of  the  Adriatic  at  the  mouths  of  the  Po; 
only  begin  to  be  precise  in  the  twelfth  century. 
At  that  epoch  the  whole  waters  of  this  river 
flowed  to  the  south  of  Ferrara,  in  the  Po  de  Fo« 
lano  and  the  Po  di  Pnmaro,  branches  which  in- 
closed  the  space  occupied  by  the  lagune  of  Com- 
machio.  The  two  branches  which  were  next 
formed  by  an  irruption  of  the  waters  of  the  Po 
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to  the  north  of  Fenaca,  irere  named  the  riyer  of 
CcrholOf  LangoJOf  or  MazxamOf  and  the  river 
Toi*  The  former,  and  more  northern  of  these, 
received  the  Tarfaro^  or  eono/  bumco,  near  the 
$ea»  and  the  latter  was  joined  at  Ariano  by  aao* 
ther  branch  derived  from  the  Po,  called  the 
Gm'o  nver^  The  sea^coast  was  evidently  djurect* 
ed  from  soutii  to  north,  at  the  distance  of  ten  or 
eleven  thousand  metres^,  from  the  meridian  of 
Adria;  and  Loreo^  to  the  north  of.  Mesobf 
was  only  about  SOOO  melresf  from  the  coast. 

Towards  the  middle  of  the  twelfth  century, 
the  flood-waters  of  the  Po  were  retained  on  their 
left  or  northern  side  by  dikes  near  the  small  dty 
of  FicarolOf  which  is  about  19fOOO  metres  t  to 
the  north-west  of  Ferrara,  spreading  themselves 
souliiwardfi  over  the  northern  part  of  the  terri« 
tory  oIl  Ferrara  and  th0  Polesine  of  Rovigo,  and 
flowed  through  the  two  formerly  mentioned  ca«» 
nalfi  of  MazRorm  and  Tai*  It  aeema  perfectly 
ascertained,  that  this  change  in  the  direction  of 


*  Bqwd  to  lO^gSS  or  .19/)M  yards  EogUih  neasUiNb** 
Tranti, 
t  Or  2,186  yard9  2  feet  EngW^.'-^Transl. 
t  Or  dOJ78  yvrdfl  1  fbot  10  tnefaes.^7raR^/. 


J 
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the  watefs  <tf  the  Po  had  been  produced  by  the 
effects  of  humaa  labours ;  and  the  historians 
irho  have  recorded  this  remarkable  feet  only 
differ  from  each  other  in  some  of  the  more  tnU 
nnte  details.  The  tendency  of  the  river  to  flow 
in  the  new  ehannelsi  which  had  been  opened  for 

r 

tim  morie  ready  discharge  of  its  waters  when  in 
flood,  continually  increased;  owic^  to  which 
the  two  j^ncieiit  chief  branches,  the  Volano  anj 
Primaro,  rapidly  decreased,  and  wera  reduced 
in  less  than  a  century  to  their  present  comparof 
tivdy  insignificant  size  f  while  the  main  direc^ ' 
tion  of  the  river  was  established  between  the 
mouth  of  the  Adige  to  the  north,  and  what  is 
now  called  P&rlo  di  Goto  on  the  south.  Tht 
two  befure-mehtioniad  canals  of  Ma»xomo  and 
Toi  becoming  insufficient  for  the  discharge, 
others  were  dug^  and  the  principal  mouth, 
called  Bocco  Tramoatana^  or  the  northern 
mouth,  having  approached  liie  mouth  of  the 
Adige,  ibi  Venetians  became  alarnied  in^  l60i  $ 
when  they  excavated  a  new  .4»nal  of  die* 
charge,  named  TagUo  de  Porto  Viro,  or  Po 
deUe  FofTiaci,  by  which  means  the  JBoccio  Maes^ 
tra  was  diverted  from  the  Adige  towards  the 
south. 
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During  four  centuries»  from  the  end  of  the 
*  twelfth  to  that  of  the  sixteenth,  the  alluvial  for- 
mations of  the  Po  gained  considerably  upon  the 
sea.    The  northern  moutbi  whidh  had  usurped 
the  situation  of  the  Mazzomo  canal,  becoming 
the  Rtmia  di  Trimmtana,  had  advanced  in  1600 
to  the  distance  of  20,000  metres*  from  the  meri- 
dian of  Adria  j  and  the  southern  mouth,  which 
had  taken  possession  of  the  canal  of  Toi,  was 
then  17^000  metres f  advanced  beyond  the  same 
point.    Thus  the  shore  had  become  extended 
nine  or  ten  thousand  metrest  to  the  north,  and 
six  or  seven  thousand  to  the  south  §•    Between 
these  two  mouths  there  was  formerly  a  bay,  or  a 
part  of  the  coast  less  advanced  than  the  rest, 
called  Sacca  di  Goto.    During  the  same  period 
of  four  hundred .  years  previous  to  the  com- 
mencement of  the  seventeenth  century,  the  great 
and  extensive  embankments  of  the  Po  were  con- 
structed ;  and  also,  during  the  same  period,  the 
southern  slopes  of  the  Alps  began  to  be  cleared 
and  cultivated. 


*  Or  81,872  yatda^Transl 

%  Or  1S,591  yards — TratuL 

t  Equal  to  9>84S  or  10,936  yards.— 7ran«A 

§  Equal  to  6,564  or  7,655  yards.— -rran^/. 
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The  great  canal»  denominated  Taglio  di  Porto 
Viro,  or  Podelle  Fornaci,  ascertains  the  advance 
of  the  alluvial  depositions  in  the  vast  promon- 
tory now  formed  by  the  mouths  or  delta  of  the  Po. 
In  proportion  as  their  entrances  into  the  sea  ex- 
tend from  the  original  land,  the  yearly  quantity 
of  alluvial  depositions  increases  in  an  alarming 
degree,  owing  to  the  diminished  slope  of  the 
streams,  which  was  a  necessary  consequence  of 
the  prolongation  of  their  bed,  to  the  confine- 
ment of  the  waters  between  dikes,  and  to  the  fa- 
cility with  which  the  increased  cultivation  of  the 
ground  enabled  the  mountain  torrents  which 
flowed  into  them  to  carry  away  the  soil.  Owing 
to  these  causes,  the  bay  called  Sacca  di  Goro  was 
very  soon  filled  up,  and  the  two  promontories 
which  had  been  formed  by  the  two  former  prin- 
cipal mouths  of  Mazzomo  apd  Toi,  were  united 
into  one  vast  projecting  cape,  the  most  advanced 
point  of  which  is  now  32,000  or  33,000  metres^ 
beyond  the  meridian  of  Adria :  so  that  in  the 
course  of  two  hundred  years,  the  mouths  or 

«  » 

*  From  19  miles  7  furlongs  and  15  yards,  to  20  miles  4>  for* 
longs  and  9  yards^  English  measure.— 2Van«/. 

O 
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ddta  <yf  the  Fo  hkve  gained  about  14»000  me^ 
tres*  upon  the  sfea. 

From  all  tiiese  facts,  of  which  I  have  given  a 
btfef  enumeration,  the  following  results  are  clear- 
ly established. 

First/— 'TbaA  at  some  ancient  period,  the  pre^* 
cise  date  of  idiich  cannot  be  now  ascertained^ 
the  waves  of  the  Adriatic  washed  the  walls  of 
Adria« 

Secondbfi— That  in  the  twelfth  century,  before 
a  passage  had  been  opened  for  the  waters  of  the 
Fb  at  Ficaroto,  on  its  left  or  northern  bank,  the 
shore  had  been  already  removed  to  the  distaiy^e 
of  nine  or  ten  thousand  metres  f  from  Adria. 

Thirdb/i—T]vELt  the  extremities  of  the  pro- 
montories formed  by  the  two  principal  branches 
of  the  Po,  before  the  excavation  of  the  Tagtio  di 
Pwio  Vir^i  had  extended  by  the  year  I6OO,  or 
in  four  hundred  years,  to  a  medium  distance  of 


•  Or  lBy966  y9LrdB.—Trantl. 

t  Equal  to  9,842  or  10,930  yards.— 7Vafi#/. 
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18,500 metres^  beyond  Adria;  giving,  from  the 
year  ISOO,  an  average  yearly  increase  of  the  al- 
luvial land  of  25  metres  f . 

i 
Fourthly, — That  the  extreme  point  of  the  pre- 
sent single  promontory,  formed  by  the  alluvions 
of  the  existing  branches,  is  advanced  to  between 
thirty*two  and  thirty-three  thousand  metres  %  be- 
yond Adria;  whence  the  average  yearly  progress 
is  about  seventy  metres%  during  the  last  two  hun- 
dred years,  being  greatly  more  rapid  in  propor- 
tion than  in  former  times. 


♦  Or  20,231  yards — Transl 

t  Exactly  27  yards  1  foot  and  1.4th  of  an  inch  English—* 
TransL 

%  Already  stated  at  from  19f  to  20^  miles ;  or  more  pre« 
cisely,  from  34995  yards  1  foot  8  inches,  to  S6,089  yards  10 
inches  English  measure. — TransL 

§  Equal  to  76  yards  1  foot  7  inches  and  9-10th8<-«-Traiii/. 
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NEW  HISTORICAL  RESEARCHES 


IN  RBOAllD  TO  THS 


AGE  OF  THE  WORLD, 


AND  OF/THB 


HUMAN  RACE. 


The  History  of  Nations  confirms  the  Newness  of 

the  Continents. 

Although,  alt  the  first  glancd,  the  traditions  of 
some  ancient  nations,  which  extend  their  origin 
to  so  many  thousands  of  ages,  appear  strongly 
to  contradict  this  newness  of  the  world  as  it  ex- 
ists at  present;  when  we  examine  more  into 
these  traditions,  we  are  not  long  in  discovering 
that  they  have  nothing  historical  in  them.  We 
are,  on  the  contrary,  perfectly  convinced,  that 
authentic  history,  and  all  that  has  been  preserved 
of  positive  documents  regarding  the  ^nt  esta^ 
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blishment  of  nations,  confirm  what  has  been 
announced  by  the  natural  monuments. 

The  chronology  of  none  of  the  western  na- 
tions can  be  traced  in  a  continuous  line  farther 
back  than  8000  years.    None  of  them  afford  us 
previously  to  that  period,  nor  even  two  or  three 
ages  after*  si  aeries,  of  facts  cgonected  with  any 
degree  of  probability.   The  north  of  Europe  has 
no  authentic  records  tiS  after  its  conversion  to 
Christianity ;  the  history  of  Spain,  of  Gaul,  of 
England,  commences  only  with  the  conquest  of 
the  Romans ;  that  of  northern  Italy  is,  at  the 
present  day,  almost  unknown.  The  Greeks  were 
not  m  pessesskm  of  the  art  of  writing  till  it  was 
taught  them  by  the  FbfBnicians,  fifteen  or  sixteen 
centuries  before  the  Christian  era ;  even  for  a 
lapg  tims:  aflei^  their  hisbory  is  fuji  of  fables, 
md  tb^fimt  traces,  of  theii:  union,  as.  &  nation  da 
Mt  QXiwid  to  aOO  years  £Eurtliec  back.     Of  the 
hiaXQty  of  wettem  Asia,  we  have  only  a  fefw  con* 
ttodictary;  extracts,  whack  do  UQt  with  gny  con* 
iwctktt  give  a  greatev  antiquity  tbaa  twenty- 
five  centuries  ^  ^  and,  adotittiag  the  Aore  t emote 


*TiiBL  period  se  C^nfl^  4boiit«ao  yaiiri  belted 
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antiquity  asuigned  by  some  historical  aecountSy  it 
may  be  extended  to  forty  \ 

Herodolusj  the  first  profane  historian  whoso 
works  have  been  transmitted  to  us»  has  not  a 
greater  antiquity  than  SdOO  years  t.  The  hiato* 
rians,  prior  to  him,  whom  he  has  beeo  able  to 
consult,  do  not  date  a  century  before  him  t.  We 
may  even  judge  of  what  they  were  by  the  ez« 
travagancies  banded  down  to  us,  extracted  from 
ArisU&m  of  Proconnesus  and  some  others.  Be- 
fore these  we  have  only  poets,  and  Homer,  the 
most  ancient  that  we  possess.  Homer  the  master 
and  model  of  all  the  west,  flourished  only  twenty* 
seven  or  twenty-eight  centuries  before  the  pre* 
sent  time. 

When  these  first  historians  speak  ei  ancient 
events,  whether  occurring  in  their  own  or  in 


*  The  period  of  Ninof^  about  2S48  yean  before  Chriat, 
according  to  Ctesias  and  diose  wha  hftve  followed  hka,  but 
0ofy  1^50^  apcovdii^  to  Volney,  i^r  Herodotua. 
^t  Hercfd^B  flourished  440  years  before  Christ 
X  Cadmus,  Phereeydes,  Aristaeus  of  Ptooonnesus,  Acusi- 
iaus,  HeeatsBtts  of  Miletus,  Charon  of  Lanpsacus^  &c  Con« 
BttU  Vossitts  de  Hiat  Gr»G.  Ub.  I  and  especially  hia  fourth 
book* 
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neighbouring  countries,  they  only  cite  oral  tradi* 
tions,  and  not  public  works.  It  was  not  till  a  long 
time  after  them  that  pretended  extracts  were 
given  from  the  Egyptian,  Phoenician,  and  Baby- 
lonian annals.  L  erosius  wrote  only  in  the  reign 
of  Seleucus  Nicator,  Hieronymus,  in  that  of  Aii^ 
tiochus  Soter,  and  Manethon,  under  Ptolemy 
Philadelphus,  the  whole  three  having  flourished 
only  in  the  third  century  before  the  Christian 
era.  That  Sanconiatho  was  an  author  real  or 
supposed,  was  not  known  till  Philo  of  Byblos 
had  published  a  translation  of  his  work  in  the 
reign  of  Adrian^  200  years  before  Christ ;  and 
in  his  account  of  the  early  ages,  there  is  nothing, 
as  in  all  the  authors  of  this  kind,  but  a  puerile 
theogeny. 

The  Jews  are  the  only  people  with  whom  we 
find  annals  written  in  prose  before  the  time  of 
Cyrus.  The  part  of  the  old  Testament  known 
by  the  name  of  the  Pentateuch  has  existed  in  its 
present  form,  at  least  since  the  schism  of  Jero- 
boam, since  it  was  received  by  the  Samaritans, 
as  well  as  by  the  Jews ;  and  this  assures  us  that 
its  actual  antiquity  is  upwards  of  S800  years* 
There  is  no  reason  for  not  attributing  the  com- 
position of  Genesis  to  Moses  himself,  which 
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gives  it  an  antiquity  of  500  years  more,  or  of 
thirty-three  centuries ;  and  it  is  sufficient  to 
read  it  to  perceive  that  it  has  partly  been  com« 
posed  of  extracts  from  previously  existing  works. 
We  cannot  therefore  hesitate  to  admit  that  this 
is  the  most  ancient  writing  which  has  been 
transmitted  to  modern  times  in  the  west. 

ft 

Now  this  work,  and  all  those  which  have 
been  composed  since,  whatever  strangers  their 
authors  might  be  both  to  Moses  and  his  people, 
speak  of  the  nations  on  the  shores  of  the  Me« 
diterranean  as  of  recent  origin  j  they  represent 
them  as  still  in  a  half-savage  state  some  ages 
before.  Still  more,  they  all  speak  of  one  gene- 
ral catastrophe,  of  one  irruption  of  the  waters, 
which  occasioned  an  almost  total  regeneration 
of  the  human  race ;  and  to  this  epoch  they  do 
not  assign  a  very  remote  antiquity.  Those 
texts  of  the  Pentateuch  which  extend  this  in- 
terval the  longest,  do  not  place  the  catastrophe 
farther  back  than  twenty  centuries  before 
Moses,  and  hence,  not  more  than  5400  years 
before  the  present  day  *. 


•  The  Septuagint,  5S40  years;  the  Samaritan  text,  4864 ; 
the  Hebrew  text,  4l6S. 
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In  the  poetieal  tFaditions  of  the  GreekB^ 
fromVbicb  is  derived  the  whole  of  our  profaiM 
history  regarding  those  reipote  ages,  there  is 
nothing  which  contradicts  the  annals  of  the 
Jews.  On  the  contrary^  they  have  a  wonderful 
agreement  with  them,  by  the  epoch  whkh  they 
assign  to  the  Egyptian  and  Phomidan  cdoniesi 
by  which  the  first  germs  of  civilization  were 
carried  into  Greece*  We  find  that  about  the 
same  period  when  the  Jewisb  people  made  their 
departure  from  Egypt,  to  carry  into  Palestine 
the  sublime  doctrine  of  the  unity  of  God,  other 
colonies  issued  from  the  same  country  to  carry 
into  Greece  a  religion  less  pure,  at  least  in  its 
external  appearance,  whatever  besides   might 

have  been  the  secret  doctrines  which  it  reserv- 

fa 

ed  for  the  initiated;  whik  others,  again,  came 
from  I^Q^mcia,  and  taught  the  Greeks  the  art  of 
writing,  and  whatever  waa  connected  with  na-* 
vigation  and  commerce  *. 


*  There  is  a  diffisrence  of  msoy  jesrs  among  Ifae  dueono^ 
logisto  retpecfting  each  of  these  events;  but  these  migrations 
form^  notwithstanding^  the  peculiar  and  very  remarkable  fea- 
ture of  the  fifteenth  or  sixteenth  century  before  the  Chris* 
tian  era.  According  to  the  calculations  of  Usserius,  Cecrops 
came  from  Egypt  to  Athens  about  1556  before  Christ ;  Deu- 
calion settled  on  Pumassus  abput  1548 ;  Cadmus  arrived 
from  Phoenicia  at  Thebes  about  14931 ;  Danmia  came  to  Ar« 
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It  is  uQdouJbtedljp  ht  from  being  the  case 
that  we  liave  had  sioce  that  time  a  coiiDeqted 
history,  since  ive  still  find  for  a  long  period 
after  these  founders  of  families,  a  crowd  of  my- 
thological events^  and  adventures,  in  which 
gods  and  heroes  are  concerned;  and  these 
cbiefk  are  mentioned  in  authentic  history  only 
^m  geneak^ies  evidently  factitious  *.  And 
it  is  stiU  more  certain,  that  whatever  preceded 
their  arrival  could  have  been  preserved  only  in 
very  imperfect  traditions,  and  could  have  been 
supplied  only  by  pure  inventions,  similar  to 
those  of  the  monks  of  the  middle  ages  regard* 


gos  about  1485 ;  Dardanus  established  himself  on  the  Hel* 
lespont  about  1 449.  All  the  founders  of  nations  were  nearly 
cot^mporarj  with  Moaea*  whose  migration  took  i^ace  in  1491. 
Consult  further  regardii^  the  synchronism  of  Moses,  of  Da- 
naus  and  Cadmus,  Diodorus^  lib.  xii. ;  together  with  Photius, 
p.  1125. 

*  The  genealogies  of  Apollodonia  are  universally  known, 
and  the  part  which  the  late  Clavier  has  examined  in  order 
to  establish  a  sort  of  primitive  history  of  Greece ;  but  when . 
we  become  acquainted  with  the  genealogies  of  the  Arabs, 
with  those  of  the  Tartars,  and  with  all  those  which  our  old 
chronicling  monks  have  invented  for  the  different  sovereigns 
of  Europe,  and  even  for  individuids,  we  readily  comprehend 
tiiat  the  Greek  writers  have  done  for  the  early  periods  of 
&eir  nation,  what  has  been  done  for  all  the  others  in  times 
when  criticism  had  not  been  used  to  throw  light  upon  his- 
tory. 
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ing  tbe  origin  of  the  European  nations.  Thus» 
not  only  sbould  we  not  be  surprised  to  find 
even  in  ancient  times  a  multitude  of  doubts 
and  contradictions  regarding  tbe  epocbs  of 
Cecrops,  Deucalion^  Cadmus ^  and  Danaus;  and 
not  only  would  it  be  cbildisb  to  attach  tbe  least 
importance  to  any  opinion  whatever  regarding 
the  precise  dates  of  Inachus  ♦  and  Oyges  f ; 
but  if  any  thing  ought  to  surprise  us,  it  is  this, 
that  an  infinitely  more  remote  antiquity  bad  not 
been  assigned  to  those  personages.  It  is  impossi- 
ble that  there  has  not  been  in  this  case  some  ef- 
feet  of  the  influence  of  received  traditions  from 
which  the  inventors  of  fables  have  not  been 
able  to  free  themselves.  One  of  the  dates  as- 
signed to  the  deluge  of  Ogyges  even  agrees  so 
much  with  one  of  those  attributed  to  the  de« 
luge  of  Noah,  that  it  is  almost  impossible  it 
should  not  have  been  derived  from  some  source 
where  this  latter  deluge  had  been  the  one  in- 


*  1856  or  1828  years  before  Christ,  or  other  dates  atill, 
but  always  about  350  years  before  the  principal  Phoenician 
or  Egyptian  colonies. 

t  The  common  date  of  Ogyges,  after  Acusilaus,  follow* 
ed  by  Eusebius,  is  1796  years  before  Christ,  consequently 
many  years  after  Inachus. 
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tended  to  be  spoken  of*.  'As  to  Deucalion, 
whether  this  prince  be  considered  as  a  real  or 
fictitious  personage,  however  little  we  enter 
into  the  manner  in  which  his  deluge  has  been 
introduced  in  the  poems  of  the  Greeks,  and  the 
various  details  with  which  we  find  ourselves  suc- 
cessively enriched,  we  become  sensible  that  this 

is  nothing  else  than  a  tradition  of  the  grand 

• 

cataclysm,  altered  and  placed  by  the  Hellenians 
in  the  epoch  which  they  also  assign  to  Deuca* 
lion,  because  he  was  regarded  as  the  founder  of 
their  nation,  and  because  his  history  is  con- 
founded with  that  of  all  the  chiefs  of  the  re^ 
newed  nations  f , 


*  Yarro  places  the  dduge  of  Ogyges,  which  he  calls  the 
^rst  deluge,  400  years  before  Inachus,  and  ccmsequently  before 
the  first  Olympiad.  This  would  refer  it  to  a  period  of  2376 
years  bdore  Christy  and  the  deluge  of  Noah,  according  to 
the  Hebrew  text,  is  2364,  there  being  only  twenty-seven 
years  of  difference.  This  testimony  of  Varro  is  mentioned 
by  Censorinusy  De  Die  Natali,  cap.  xxi.  In  reality,  Censd- 
rinus  wrote  only  2S8  years  after  the  Christian  era,  and  he 
would  appear,  according  to  Julius  Africanus,  to  be  the  first 
author  who  placed  a  deluge  in  the  reign  of  Ogyges,  making 
this  prince  cotemporary  with  Phoronaeus,  which  would  come 
rery  near  the  first  Olympiad.  Julius  Africanus  makes  only 
an  interval  of  1020  years  between  the  two  epochs. 

t  Neither  Homer  nor  Hesiod  say  any  thing  of  the  deluge 
of  Deucalion,  any  more  than  of  that  of  Ogyges.    The  first 
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Each  of  the  different  colonies  of  Grde<ie  ithsK 
had  preserved  isolated  traditions^  cotnmetioed 
them  with  a  particular  deluge^  because  sDtnd 
refmembrttnce  of  ah  universal  dslugse  CDttmtm 

anthor.  whoM  works  are  ntent,  by  wham  ttiailltti  U  ttttfl^ 
of  the  first  of  tkese^  is  Pindar^  (Od.  Olymp.  ix.)  He  speaks 
of  Deucalion  as  landing  on  Parnassus,  building  the  city  of 
Protogento^  and  farming  a  ne^  Hct  ^f  Wen  fitotti  ^toileft  i 
in  shorty  he  already  relates^  bat  ooafini^g  it  Ip  a  paAicflkB 
nation^  the  fable  applied  afterwards  by  Ovid  to  the  whole 
human  race.  Hie  fit*st  historians,  who  wrote  afber  Pindar, 
Herodotus,  Thocydides,  aad  Xtnofhatk,  ntafce  tio  tlenliM 
of  a  deluge  either  in  the  time  of  Ogyges  or  of  Deucalioili  at* 
though  they  speak  o^  the  latter  as  one  of  ttie  first  kings  <^ 
the  Hellenes. 

Plato,  in  his  Timsus,  says  only  a  few  #ordf  «f  the  Mofd 
as  well  as  of  Deucalion  and  Pyrrha,  in  order  to  commence 
the  recital  of  the  great  catastrophe,  which,  according  to  the 
prtesU  of  Sais,  des^poyed  the  Atkmtil }  bat  i^  l^ste  tew 
words  he  speaks  of  ike  ddiigt  in  the  singntar  nuteber,  as  ff 
it  had  been  the  only  one.  He  even  expressly  mentions  fat*^ 
tber  dn,  that  tiie  Greeks  mett  acquaiiAed  ^ilk  but  one. 
He  places  the  name  of  Deucatton  immedialllsly  tft^  that  «r 
Phoronsens,  the  first  of  the  hiiknan  race^  wittieiit  makitt^ 
mention  of  Ogyges ;  tbas  with  kim  it  is  etiU  a  general  eyeht, 
a  true  universal  deluge,  and  the  oAly  oiie  whidi  ksd  hkp*^ 
pened*    He  considers  it,  therafoie,  as  kientftoal  with  that  tf 

Aristotie  appears  to  be  the  first  who  6eiMidet«d  this  4*lug6 
Mily  as  a  local  immdatHm,  which  happen^  in  Thess^y  lieiif 
the  city  Dodona  and  the  river  AcheloiiSi  Ap6]lodoltMi  ^e* 
stores  to  the  deluge  of  DeaCftlidii  the  WMe  ii  its  gnMdfeur 
and  mythological  character.  AiH)M<dillg  to  hkn,  it  happvtied 
at  the  period  when  the  age  of  brass  was  changed  into  that  of 
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to  all  ifae  hationti)  was  preserved  among  each  of 
the  tnbes  ;  and  when  it  is  attempted  to  reduce 
these  vmrioHs  tmdittons  to  a  common  chroi>o1o<- 
gy^  different  events  are  imagined  to  be  fieen, 
irom  the  ckcumstance  that  dates,  in  reality  un- 
certain, or  perimps  altogether  false,  but  regard- 
ed as  authentic  in  the  countries  where  they  have 
origiimted,  are  not  found  to  agree  with  each 
other.  Thus,  in  the  same  manner  that  the  Hel- 
lenes had  one  deluge  of  Deucalion^  because  they 
considered  him  as  the  founder  of  their  nation ; 
the  Acttochontes  of  Attica  had  one  of  Ogyges^ 
because  it  was  with  him  that  their  history  cooi- 
menced.  The  Pelatgi  o£  Arcadia  had  that  which 
according  to  later  authors,  compelled  Darda- 
nus  to  retire  toward  the   Hellespont  *.    The 


iron.  Deucalion  la  the  ntm  ai  t^  Titan  Promtthemi,  the 
fabricator  of  man;  he  forms  anew  the  human  race  from 
stones,  and  yet  Atlas  his  uncle,  Phoronseus  who  lived  before 
him,  and  many  others^  who  had  surviTed  the  catastrophe, 
preserve  a  lengthened  posterity* 

In  proportion  as  we  advance  toward  authors  which  ap« 
proach  nearer  our  own  times,  we  find  circumstances  of  de* 
tail  addedi  which,  moreover^  bear  resemblance  to  those  re- 
lated by  Moses.  Thus,  Apollodorus  gives  Deucalion  a  chest 
or  ark  as  the  means  of  his  escape ;  Plutarch  speaks  of  his 
ascertaining  by  pigeons  that  the  waters  had  retired ;  and 
Lucian  mentions  the  animals  of  every  kind  which  he  had 
taken  with  him,  &c. 

*  Dionysius  of  Halicamassus,  Antiq.  Rom.  lib.  i»  cap  ki. 

4t 
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island  of  Samothrace,  one  of  those  in  which  a 
succession  of  priests  had  been  most  ancientlj 
established,  together  with  a  regular  worship  and 
connected  traditions,  had  also  a  deluge  which 
was  regarded  as  the  most  ancient  of  all  *,  and 
which  was  attributed  to  the  bursting  of  the 
Bosphorus  and  Hellespont.  Some  idea  of  a  simi« 
lar  event  was  preserved  in  Asia  Minor  t».and  in 
Syria  t,  and  to  this  the  Greeks  would  naturally 
attach  the  name  of  Deucalion, 

« 

But  none  of  these  traditions  assign  a  very  re- 
mote antiquity  to  this  cataclysm;  and  there  is 
none  of  them  which  does  not  admit  of  explana- 
tion, in  as  fair  as  their  date  and  other  circum- 
stances are  concerned,  from  the  alterations 
to  which  narratives  that  are  not  fixed  by  writ- 
ing must  be  continually  subjected. 


*  Diodorus  Siculas,  lib.  v.  cap.  xlvii. 

t  Etien.  Byzant.^  Zenodotus,  and  Suidas.  Arnolius,  Con- 
tra Sent.  lib.  V.  even  speaks  of  a  rock  in  Pbrygia^  from  which 
it  was  pretended  that  Deucalion  and  Pyrrha  took  their 
stones. 

it  Lucian^  De  Dea  Syria. 
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ITic  very  remote  antiquity  attributed  to  certain 
Nations  is  not  founded  upon  History. 

Those  who  would  attribute  to  the  continents 
and  the  establishment  of  nations  a  very  remote 
antiquity,  are  therefore  obliged  to  have  recourse 
to  the  Indians,  Chaldeans,  and  Egyptians,  three 
nations,  in  fact,  probably  the  most  anciently 
civilized  of  the  Caucasan  race,  and  having  a  re« 
markable  similarity  in  their  temperament,  in  the 
climate  and  nature  of  the  soil  which  they  occu- 
pied, as  well  as  in  the  religious  and  political 
constitution  which  they  possessed,  but  whose 
testimony  this  very  constitution  ought  to  ren- 
der equally  suspected.  These  three  nations 
agreed  in  having  each  a  hereditary  cast,  to 
which  the  care  of  religion,  laws,  and  sciences, 
was  exclusively  delivered ;  in  all  of  them,  this 
cast  had  its  allegorical  language  and  secret  doc- 
trines ;  and  in  all  it  reserved  to  itself  the  privi- 
lege of  reading  and  explaining  the  sacred  books, 
in  which  all  the  doctrines  had  been  revealed  by 

the  gods  themselvest 

♦ 

,   We  can  easily  conceive  what  history  might 
come  to  in  such  hands  \  but  without  having  re^ 


010  WmQ»Y  ^  ivp:  «MKp^ 

course  to  any  great  dSort  of  reason,  we  may 

1ak9  it  ik(mih^M^t  ii»^^  P9  ^x^miBiiig  wjhat 

it  has.com^  to  llQiopg  the  only  one  of  these 
three  nations  which  still  exists,  namely,  the  In- 
dians,; T^e  tfi^  is>  thajt  ^  do^  nq^  exist  at 
alL  In  th^  midst  o£  tb^t  infinity  of  book/s  oa 
mystical  t^plogy  and  abstract  metapbysies^ 
which  the  Brahmins  possess^  and  wbicb  has  b^eot 
made  known  to  us  by  the  ingenious  persever* 
anpe  of  the  English,  we  find  no  coimected;  ac^ 
cwi^t  of  the  origin;  of  tibeir  nation,  or  of  the 
vicissitudes  of  tb^ii^  society.  They  evea  pre^, 
tend  that  their  reUgiio^  prohibit  thenir  fkom  re** 
cording  tbp  events  of  the  present  t^m^^,  their  age, 
of  misfortune*., 

.  Acqo^dipg  1|o  th?  Vedas^,  the  fii^t,  reveajied 
works  on  w]U|ch  ai^  fou^aded;  the  wbic^e  rdijipioii^ 
ppi^ions  of  the  Hjodoos,  tbi?  Uteratui:e  of  tbi& 
p^plQ,  like  that  of  the  Grj^eks,  had  itj^  origin, 
at  <;wo  grei^t  epochs ;.  the  j^^onkf  i^fn  an4  the  Mor 
hflbdir^f  a  t}u)usand  times  nsore  mpnslroiia  in 
tjji^ir  miracles  tb|in  tbe  Ui^.  ^d  Odyssey»  I^ut. 
in  which  we  perceive  some  traces,  of  a,  veiy* 
sublime  metaphysical  doctrine.  The  other  poems 

*.  Coitt)ilt  Pdjiicpr.    IndiAP^  MytkiQlQgy^  vol.  i.  p«  S9-r9X. 
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whictv  together  with  the  two. firsts  cosipote  th^ 
gcBSf;.  body  of  the  Fauranas,  ara  ootbuig  «]i}f 
tfaaa  metnical  legends  ot  jrQniaiioe%  wtittepi  4|; 
dilS»rent  periods  aod  by  diSerent  authors^  and 
Bot  less  extravagant  in:  theiir  fictions  than  the 
great  poems*  It  has  been  iipagioedf  that  in 
some  of  these  writiiags,  events  and  namesiof  men 
bearing  some  resemblaxice  to  those  spoken  of 
by  the  Greeks  and  Romana  have  been  disco^ 
vered;  and  it  is  qhiefly  from  these,  resemblan^ 
ces  of  names,  that  Mr.  Wilfbct  has  attempted  to 
extract  fironv  these  Fonnmas  a  kind  of  concordh 
ance  with  our  ancient  chropology  of  the  west,,  a 
^ncoiidaiice  which*  disdoses  in  evier)i  line,  the 
hypothetical  naeture  of  its  basik^  and  whick,  bes 
sides^  can  only  be  adani^ted  by  absdutely  ve^ 
jectiqg  the  dates  given  iot  the  Poucanas  them>' 
selves*.    . 


The  lists,  of  kings;  which  the  Ililian  pufidits 
or  doctors  pretend  to  be  compiled  according  to 
diese  Pouraoas,  are  nothing  but  simple  catalogues 
without  any  details^  ot  adorned  with  abjsurd  ones^ 

...  r^         •     . 

*  See  the  eli^bomte  memoir  of  Mt.  Wilforfr^  ^  the  dbaro^ 
aology  of  the  kinge  ci  Magadfaa^  and  die  Indian  emperon, 
and  the  epochs  of  Vioramadi^pia  and-Hriahanna,  in  the  Cal« 
Gtttta  Memcm,  voL  iz.  p^  82. 
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like  those  of  the  Chaldeans  and  Egyptians^  and 
like  those  which  Tritheme  and  Saxo  the  gram* 
marian  have  made  up  for  the  northern  nations  *• 
These  lists  by  no  means  correspond  with  each 
other ;  none  of  them  suppose  a  history^  or  regis^ 
ters,  or  records ;  even  the  bases  on  which  they 
stand  may  have  been  purely  imagined  by  the 
poets  from  whose  works  they  have  been  com- 
piled. It  is  acknowledged,  that  the  one  of 
these  given  to  Mn  Wilfort,  had  the  intervals 
between  the  kings  of  celebrity  arbitrarily  filled 
up  by  him  with  imaginary  names  f »  and  he  dis* 
covered  that  his  predecessors  had  done  the 
same.  If  this  be  true  of  the  lists  obtained  by 
the  English  at  the  present  day,  how  should  it 
not  be  so  of  those  given  by  Abou-Fazel  as 
extracts  from  the  annals  of  Cachmiret»  and 
which,  besides,  full  of  fables  as  they  are,  do  not 
extend  farther  back  than  4d00  years,  of  which 
more  than  1200  are  occupied  with  names  of 

*  See  Sir  Willkm  Jones  on  the  Chronology  of  the  Hin- 
doos, Calcutta  Memoirs,  voL  ii.  p.  S.  See  also  Wilfort  on 
the  same  subject,  ibid.  vol.  v.  p.  241 ;  and  the  list  given  by 
him  in  his  essays  dted  above>  voL  ix.  p.  116. 

'f  Wilfort^  Calcutta  Memoirs,  voL  is.  p.  183. 
,   t  In  the  Ayetn^AiAerry,  vol.  ii..  p.  1S8,  of  the  English 
transl.    See  also  Heeren,  Commeroe  of  the  Andents,  vol  i. 
part  ii»  p.  529* 
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princes  \^hose  reigns,  in  as  far  as  regu*ds  their 
durationi  reitiain  undetermined. 

Even  the  era  from  which  the  Indians  count 
their  je^r^  at  the  present  day,  which  commen- 
ces fifty^seven  years  before  Christ,  and  which 
bears  the  name  of  a  prince  called  Vkramadi^ia 
or  Bkkerrm^it^  bears,  it  only  by  a  sort  of  con- 
vention; for  we  find  that,  acceding  to  the 
synchronisms  attributed  to  Vieramadi^ia^  there 
would  have  been  at  least  three,  and  perhaps  so 
many  as  eight  or  nine  princes  of  thi3  name,  who 
have  all  similar  legends,  and  who  have  all  waged 
war  with  a  prince  named  Saliwdhanna  ;  and  still 
ttiore,  we  cannot  make  out  whether  this  period, 
the  fifty-seventh  year  before  the  Christian  era, 
is  that  of  the  birth,  reign,  or  death  of  the  hero 
whose  name  it  bears  *r 

Lastly  J  the  most  authentic  books  of  the  In- 
dians contradict  by  intrinsic  and  very  obvious 
characters,  the  antiquity  attributed  to  them  by 
this  people*  Their  ^vedas^  or  sacred  books,  al- 
leged by  them  to  have  been  revealed  by  Brah- 

.  *  Consult  Bentley,  cm  the  Astronomioid  Systems  of  India, 
and  their  connection  with  history^  Calcutta  Memoirs,  vol.  viii. 
p.  24S>  of  the  8vo.  edition. 
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mz  hitnself  iram  Hhe  he^mnog  t>(  the  world, 
and  arranged  by  Vidsaj  (a  name  whioh  signifies 
nothing  else  than  collector,)  at  the  commence- 
jnent'of  the  present  age,  if  ve  judge  by  the  ca* 
lendai^  whidi  is  found  «mexed,  and  to  which 
they  re&r,  as  well  ^s  by  die  position  of  ^e 
cfllures  indioated  by  this  calendar,  may  Extend 
to  S^90  ymxsj  6r  a  liittie  after  the  epoch  ^ 
Moses  ^.  Nay,  jp6rha^  tiitee  who  gire  credit 
to  tibe  ttssertion  of.  Me^asthenes  t,  that  an  ^is 
time  thie  Indians  weib  not  acquainted  widi  tke 
act  €f  wsrittog,  who  reflect  that  ndkie  of  tfa^e  aa« 
dents  have  .rnide  mi^ntion  of  Uie  sv^ib  tem^ 
pies,  the  iauAense  pi^odas,  those  reraarkadble 
moiHmie]i£s  of  the  reUgJon  of  the  Bnanins,  and 
who  iffe  aWar^  th>t  the  epcK^  of  their  astnooo- 
micall  taib]ies  have  been  dalcukted  backwards, 
and  ill  .calculated)  and  ths^t  their  treatises  c^ais* 
troBomy  are  modern  and  antedated,  will  be 
brought  to  reduce  to  a  still  smaller  extent  the 
pretended  axiti^uity  of  the  Yedast 

Yet  even  in  the  midst  of  the  Brahminical  fic- 
tions^ circumstances  occur,  wlnose  i^greeibent 

*  See  the  MemA  of  Mr.  Coldbrooke  on  the  Vedas^  Cal- 
catta  Memoirs^  vol.  rvL  Svo.  edk.  p.  498. 
f  Megasthenes  apud  Strabon^  lib.  xv.  p.  7O9.    AltneK 


icmxykr  i>f  ufAE  earth  'Si4^ 

with  the  result  of  ihp  .h\$tpncsA  JOffmu  of 

more  western;  coyntries,  cannot  but  astoojsh  u^ 
Thus,  their  i3f^ytholfigy  consecrates. the  succesr 
sive  deva3tation$  ^hich  t||^  ^qr&ce  of  ,lhe.  eactfi 
has  already  undergppQy. or. if  jet  destined  1(<>u&r 
derg0;9  an4  it  is  oniy  taa  p^o^  j^on^e^vf)^  le^f 
than  SCXX)  years^  that  they  refe^:  ^he.  last  c^ata^ 
trophe  ^.  One  of  these  revolutions,  which  is  in 
reality  placed  ijafiqitely  ^rther  froqi  us,  i^ide- 
scribed  in  terros^n^^rlj  corresppi^ing  wi,th  ti^^oi^ 

•  * 

of  Moses  t«  In  another  event  of  the  r  same  mvr 
thology,  a  coi^spjpqous  plsu??;  w  h«ld,by.?^;p^;. 
sons^e  who  resembles  Deitcalion,  in  his  origin, 
name^  and  adventures,,  and  en^^n  in  iW  name 
and  ^dvebtut^  of  his  &i^ef  t;    It  is  alisd  Ver> 

*  th^e  ^ieridd  Vbfch  gkv6  birth  to  th^  pi'eiieiit^  a^^  Vl^^ 
'yug/{)Sit  age  of  ekrthj  HS^  yetaphlaefyre  &e  j^^hl  %; 
oir  Sl(te  before  Christ.  Consalt  De^H,  V63^  td  Indl^^ 
vol.  i.  2S5 ;  ientley,  Ca!cf6t<a  MeittdiH,  fdL  vW.  '8vo.  edit, 
t^.  212.  This  Verwd  Is  onfly  fiftjr-BSAe  yeiar^  farther  Bftfck 
than  the  dehige  '6f 'Koah,  kcdordfihg  to  th^  SainaVif ati  teit  ' 

t  l^he  person  Mn^ed  Sktyamta  h  idade  to  play  t^e  Ibame 
'pai*t  as  Noah,  hy  ^ring  himself  with  ft>tirteen  s^hits;  Con- 
'suit  Sit  W.  Joniesi  Calcutta  McitetMrlr,  8to.  edit.  t^.  i.  p.  S JO, 
and  the  French  ^hmslatioh  in  <^^.  p.  i'7t>;  aiid  the  Bag^Va^ 
dan  or  Bk^atia  translated  by  Fouch^  dXMwonvine,  p.  Sl2.  * 

X  'Cald^Javtmh,  dk*  in  coihnKm  lai^^na^  CdU  Yun,  to  whom 
hifl  folbwers  h^Te  given  the  epithet  deoa,  deo,  (dieu,  god,) 
having  attacked  Criskna  (the  Iiidiaii  Apollo)  at  tbe  head  Jf 
the  northern  nations  (the  Scythians,  of  whom  was  I)euca-i 
lion  according  to  Lucian,)  was  repulsed  by  fire  and  water. 
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remarkable,  that  in  the  lists  of  their  kings,  im« 
perfect  and  inauthentic  as  they  are,  the  Indians 
date  the  commencement  of  their  first  human 
sovereigns  of  the  race  of  the  sun  and  moon,  at 
an  epoch  (about  4000  years  before  the  present 
time)  nearly  the  same  as  that  from  which  Cte- 
sias,'  in  bis  similarly  imperfect  list,  commences 
the  reign  of  his  Assyritm  kings  *. 

This  deplorable  state  of  historical  knowledge 
was  necessarily  the  result  of  the  system  of  a 
people,  among  whom  the  exclusive  priviliege  of 
-writing,  of  preserving,  and  of  explaining  the 

His  fatlier  Gkrga  had  for  one  of  his  fturhames  Pramaiheia 
^Prpmetheus>)  mid,  according  to  another  legend^  he  is  de« 
▼oured  by  the  eagle  Garuda.  These  particulars  have  been 
extracted  by  Mn  Wilfort  (in  bis  Memoir  regarding  Mount 
Caucasus,  in  the  Cal/cutta  Memoirs,  vol.  vi.  p*  507*  Bvo,  edit) 
from  a  Sanscrit  drama  entitled  Ifari^Fan^ap  Mr.  Charles 
Bitter,  in  his  Introduction  to  the  History  of  Europe  before 
Herodotus,  concludes  that  the  whole  fable  of  Deucalion  is 
of  foreign  origin,  and  has  been  brought  into  Greece  akmg 
yrith  other  legends  of  that  part  of  the  Greciaii  mythology 
whiph  had  come  by  the  North,  and  which  had  preceded  the 
Egyptian  and  Phpenician  colonies ;  but  if  it  be  true  that  the 
constellations  of  the  Indian  sphere  are  also  names  of  persons 
celebrated  in  Greece,  that  Apdromeda  and  Cepheus  are  re? 
presented  under  the  names  of  AtUarmadia  and  Capiia,  &c. 
we  should  perhaps  be  induced  to  draw,  with  Mr.  Wilfort,  a 
conclusion  quite  the  reverse. 

*  Bentley,  Calcutta  Memoirs,  Svo.  edit  vol,  viii.  p.  226, 
Note, 
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books^  was  given  to  the  hereditary  priesthood 
of  a  religion  monstrous  in  its  ritiiali  and  cruel 
in  its  maxims*    Some  legend,  made  up  for  the 
purpose  of  establishing  a  place  of  pi^imi^ej  in« 
ventions  adapted  to  impress  more  deeply  a  res- 
pect  for  their  castj  must  have .  idterestc^  these 
priests  more  than  any  historical  truths.    Of  the 
sciences  they  would  cultivate  astronomy,  which 
^  would  give  them  credit  a^  astrologers ;  mecba- 
nics,  which  would  assist  them  in  raising  their  roo» 
numents,  those  signs  of  their  power,  and  objects 
of  the  superstitious  veneration  of  the  people ; 
geometry,  the  basis  of  astronomy,  as  well  as  of 
mechanics,  and  an  important  auxiliary  to  agri- 
culture in  those  vast  plains  of  alluvion,  which 
could  not  be  drained  and  rendered  fertile  but  by 
the  aid  pf  numerous  canals.    Thf^y  would  en^ 
courage  the  mechanical  or  chemical  arts,  which 
would  support  their  commerce,  and  contribute 
to  their  luxury,  and  the  magnificet^ee  of  their 
temples*    But  history,  which  informs  men  of 
their  mutual  relations,  would  be  regarded  by 
them  with  dreads 

What  we  see  in  India,  we  might  therefore  ex^ 
pect  to  find  in  general,  wherever  sacerdotal 
races,  constituted  like  those  of  the  Bramins,  and 
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established  in  sunilarcoutitrioy  assumed  the  same 
empke  over  the  niass  of  the  people^  The  mm^ 
causes  produce  the •sameeffeiets ;  a&d  in fkct^  we 
have  only  to  glance  oyer  the  fragments  <^  the 
EgyptUn  and  Chaldean  tractions  whidli  have 
been  preserved,  to  be  convinced  that  these  peo^ 
pie  bad  no  more  true  history  than  the  IncKans. 

In  order  to  judge  xii  the  nature  of  the  chro^^ 
aides  vAxich  the  Egyptian  priests  ptetended  to 
possess/it  fsOnly  necessary  to  review  the  extracts 

*  •  •  • 

which  have  been  given  by  themselves  at  difterent 
times,  and  by  diifet^ent  individiial& 


:  Those  of  SaiSf  for  extmpte,  informed  5ofon» 
about  ^0  years  before  the  Christian  eiti,  that 
Egypt,  not  being  subject  to  deluges,  they  bad 
preserved  not  only  their  own  annals,  but  those  ef 
other  nations ;  that  the  cX^^t^AtheM  ta)d  S^iU 
had  been  built  by  Minerva,  the  former  9000  yea^s 
before,  the  other  only  8000 ;  and  to  thete  dales 
they  affixed  the  well-known  fables  regarditag  the 
Atlantes,  and  the  resistance  opposed  by  the  Atbe^^ 
nians  to  their  conquests,  together  with  the  whole 
romantic  description  of  the  Atlantis  ••—a  deserip- 


•  See  the  Timceus  and  the  Cntias  of  Plata 


4;i<m  i{ii;^liich  we  fitid  evebtfr  attct  gallealo^s 6f- 
mikr  to  lliose  of  dftl  the  lAJpi^Io^iGal  jhcmiabee^. 

*  ,  .  ,  .  .  •  •  -  • 

:  A  century  4ater,  a^out  4d0|  thd  pH^dM  ^ 
Merkpf^  giave  eiltirfely  iififeirWit  icc^Wftts  t6  <Hi?- 
t\)(htus  *.  Mene^,  «he  >^t%t  kkig  bf  Kgy|)t;  Ad- 
t^ordidg  >to  theio^  bad  tyiiilt^  citf  of  Meitt^hii^^ 
^d  bounded  th^  JSfile  t)y  ebibii9lcimiits>  as  tf*% 
were  possijide  itbat  t^  i^st  Jtii^g  jof  ^  cottfitry 
tHmld  per&rm  op^ratiiins  df  this  k\n^  Between 
this  epoch  and  that  ^  Moerir,  v/his  aocwdSiig 
4&!>  them^  leigiied  900  yi^^mbe&fri  die  period  at 
which  this  account  was  given,  (1S50  years  befoi^ 
Christ,)  they  had  a  succession  of  330  other  kings. 
After  tbosfe  kingd  dalne  SAostrh^  Wh<»  eKtended 
hh  Cdnquesbs  ^  far  a8<^cidliiaf'$  mnd  altdgedndr 
l^re:  Were  to  the  tbae  c£  8&ilmsj  jA^I  tdngs  asd 
9il  dhief  prieste,  in asn^nyg^lteritiMS^ duting 
ji6pa£e  of  11,840  yiears*     And  as  if  t&  fnsaire 


♦  Gutotk.  <$hi^,  »ci»>  .and  fd,  .         . 

t  Herodotus  thought  that  he  discovered  reiatioRS  o{Bg\xxp 
aSid  colour  between  the  Colchians  and  Egyptians ;  but  it  i« 
Qfttfdb  ttior^  iprobsble  that  ^fese  dairk^^M^iired  Colehnna  <if 
which  he  speaks  were  an  Indian  colony,  attracted  by  the  com« 
merce  anciently  established  between  India  and  Europe,  by  the 
Ox  us,  the  Caspian  Sea^  Md  the  Pilaris.  See  Ritter,  Introd,  to 
the  History  of  Europe  before  Herodotus,  chap.  i. 
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the  authenticity  of  their  chtodology,  these  priests 
asserted  that  the  sun  had  twice  risen  at  the  place 
where  he  sets,  without  any  change  having  taken 
place  in  the  climate  and  productions  of  the  coun- 
try,  and  without  any  of  the  gods  having  at  that 
time  made  their  appearance  and  reigned  in 
Egypt  To  this  fable,  which,  despite  of  all  the 
pretended  explanations  given,  proves  a  gross  ig- 
norance of  astronomy,  they  added,  regarding 
Sesostris,  Pheroxi,  Helenus,  Rhampsinites,  the 
authors  of  the  pyramids,  and  an  Ethiopian  con- 
queror, named  Sebacos,  a  set  of  tales  equally  ab- 
surd, 

•    •     •   • 

The  priests  of  Thebes  did  better :  they  showed 
Herodotus,  and  before  they  had  shown  to  Heca- 
tfl^us,  345  colossal  figures  of  wood,  which  repre- 
sented d4i  chief  priests,  who  had  succeeded  each 
Other  from  father  to  son,  all  men,  all  descended 
the  one  from  the  other,  but  who  had  been  pre* 
ceded  by  gods*.  Other  Egyptians  told  him 
that  they  had  exact  registers,  not  only  of  the 
reign  of  men,  but  also  of  that  of  gods.  They 
reckoned  17,000  years  from  Hercules  to  Amasis, 

*  ^uteip.  chap.  cxliiU 
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and  15,000.  from  Bacchus.    Pan  had  even  beeif 
prior  to  Hercules  •• 

•       * 

It  is  only  from  Sethos  that  Herodotus  com^- 
n^ences  the  part  of  his  history  which  is  somewhat 
rational,  and  it  is  worthy  of  remark  that  this  part 
begins  with  an  event  which  agrees  with  the  an- 
nals of  the  Jewat,  the  destruction  of  the  army  of 
the  king  of  Assyria,  Sennacherib  f ;  and  this 
agreement  continues  under  Necho  t,  and  under 
Hojphra,  or  Apries. 

Two  centuries  after  Herodotus  (about  260 
years  before  Christ)  Ptolemy  Philadelphus,  a 
prince  of  a  foreign  race,,  wished  to  become  ac- 
quainted with  the  history  of  the  country  which 
he  had  to  govern.  A  priest,  called  Manethon, 
undertook  to  write  it  for  him.  It  was  not  from 
registers  or  archives  that  he  pretended  to  com- 
pile this  work,  but  from  the  sacred  bodks  of 
Agathodomon^  the  son  of  the  second  Hermes,  and 
j&ther  of  Tat,  who  had  copied  them  from  co-> 
lumns  erected  before  the  flood,  in  the  Seriadic 
land  §,  by  Tot,  or  the  first  Hermes.    And  this 

♦  Euterp.  cxliv.  t  Ibid,  cxli. 

'  X  Ibid,  dix. ;  and  in  the  4th  Book  of  Kings^  chap.  19. 
§  SynceU.  p.  40» 


3ff  TiifiPinr  or  THS  EABTHk 


SMOftd  HeitBiSi  fliis  A^titiuAmaoB,  this.  Htf^ 
are  personages  of  ^hom  mendonisiiobpreViouiK 
ly  made,  any  more  than  of  this  Seriadic  land  with 
its.  columns  \  Tke  dehige  iisM'  was  an^  event 
enlacdy^  isftBowi).  to^  die  Egyptiatq  btefcxre  this 
pteriod.  The  psodirct  reseinMefrthesoure^ v sot 
ooly  istbe  whote  &U  of  absurdities,  buttbeyai^ 
absvirdaitiesi  pecuUar  to.  the  woik^  and  utterly  kw 
reconcilable  witii  those  whic^  the  priests  of 
older  timea  h^  related  to  Solon  and  Hero^ 
dotus. 

The  s^eijea  otf  dtvine  kings  commences,  with 
Vulcac^  wfai^  TeigM*  9000  years ;.  the  god&  acu^ 
demi^godan^ho  sticceed,,  reign  1985years.  The 
names,  and  sttecessions,  and  daftes  of  Manethoa^ 
are  ittterly  didcord^ntl  wdtk.  those  published  be* 
fore  and  after  bim;  and  from  the  discrepaacy 
of  1^  eKtiacts  gihren  by  Josephus^  JuUns^  A^nca^ 
ftus,  ttid  EuKbita,  we  find  that  his.  accouiat  hm\ 
beefi  obftcure  and  contfueed,.  aad  at  vaviaifeee  witH 
thosei  oS  othof  authocs*    He  is  not  ev^n  coiBs&t- 


*  Agathodomon  appears  to  be  the  Greek  name  of  an  Egyp* 
tian  ^jivinityj^  who  was  worshipped  under  the  figure  of  i|  s^- 
pent:  Consult  Jablpnsky,  Panth.  Eg.  vol,  i.  p.  9^;  an^  vol. 
iii.  p  t4r  and  Ha. 


his  bi|ma0  Mags  f  it  bieing,  according  to  Julit:^ 
i^ipicanusy  ^101,  a^cprdisg  to  Euaebius,  47^ 
^4  aqccmfejg  t*  Synf?ellus„  9(»64  ye^if. 

<  ■     •       • 

A  Chronicle  name^  ti^-  Aoicient^^,  and  wbici) 
^p^tbifik  anterior,  others  popt^iyior  to  Mane* 
thpn^  givi^a  sti}l  diffisrent  caiculatipQ&»  Tb^  total 
duration  of  ibf  kiiQLg|»  is  SQ^9^  years»  of  ^rbiicl^ 
^be.Saa  reined  30iP00,  th^  ^faec  gods  9QM^ 
tbet  d^ipirgods  SI  7  i  there  remaining  for  t|iose  of 
the  human  race  only  2339  years.  There  are 
also  but  1 13^  generations,  in  jglace  of  the  34iO  of 
Hqrodotu^ 

A  learned  man,  bjelongi^g  to  an  order  dif- 
fef ept  from  that  of  Manetbgn,,  Eratosthenes  the 
astrpngoier,  discovered  and  published^  in  the 
i;ei^n  of  Ptolemy,  Euergetes^  about  2^0  yeara 
before  Ch,i;ist^  a  particular  list  of  tbirty-eight 
kin^Sf  of  T^qbes,  cprowieqcing  with*  Mcijwbs,  and 
Qontipuing  for  a.sp^ce  of  10^4,  yeara;  of  which 
\fp  have  ap  extraqt  copied  by  SyjicdUc^  ip  Apok 
Ipdorus  !•  Scaoreely  any  of  the  names  found  ia 
thi^  list  CQrr^pond  wtb  tbtbse  of  the  otbeis* 

^  S3nicelL  p.  51.  t  Ibid.  p.  51. 
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DioBcftus  went  into  Egypt  in  the  reign  of 
Ptolemy  Auhtes^  about  sixty  years  before  Christ, 
consequently  two  centuries  ailer  Manetkon,  and 
four  after  Herodotus.    Re  also  collected  from 
the  narratives  of  the  priests  a  history  of  the 
country,  and  his  account  is  again  quite  different 
from  those  of  his  predecessors  *.      It  is  no 
longer  Menes  who  built  Memphis,  but  Uchor^ 
ceus ;  and  long  before  his  tim^  Btisiris  the  se- 
cond had  built  Thebes.    The  eighth  ancestor  of 
UchoriBSf  Osymandyas,  possessed  himself  of  the 
Bactrian  country,  and  crushed  rebellions.  Long 
after  him,  Sesostris  made  still  more  extensive 
conquests,    having    proceeded   as  far    as    the 
Ganges,  and  returned  by.  Scythia  and  the  To- 
nais.    Unfortunately  these  names  of  kings  are 
not  mentioned  by  any  of  the   historians  who 
wrote  previously  to  this  time,  and  no  traces  of 
them  have  been  preserved  among  any  of  the 
nations  which  they  conquered.     As  to  the  gods 
and  heroes,  their  reign,  according  to  Diodorus, 
extended  through  a  space  of  18,000  years,  while 
that  of  the  human  sovereigns  was  15,000.   Four 
hundred  and  seventy  of  the  kii^  had  been 
Egyptians,  four  Ethiopians,  without  reckoning 

*  Diod^  Sic.  lib.  L  sect.*  ii 
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the  Persiains  and  Macedonians.  The  fables 
interspersed  through  the  whole  do  n6t  yield 
besides  in  childishness  to  those  of  Herodo- 
tus. 

* 

m 

In  the  eighteenth  year  of  the  Christian  era^ 
Germanicus,  the  nephew  of  Tiberius^  led  by  the 
desire  of  becoming  acquainted  with  the  anti- 
quities  of  this  cdebrated  country,  went  over  to 
Egypt,  at  the  risk  of  incurring  the  displeasure 
of  a  prince  so  suspicious  as  his  uncle,  and  pro- 
ceeded up  the  Nile  as  far  as  Thebes^  It  was 
no  more  Sesostris,  nor  Osymandyas^  of  whom 
the  priests  spoke  to  him  as  a  conqueror,  but 
Bhamses,  who  9t  the  head  of  700,000  men  had 
invaded  Libya,  Ethiopia,  Media,  Persia,  Bactria, 
Scythia,  Asia  Minor,  and  Syria  ♦• 


~*  Tacit  Annals^  lib.  ii.  cap.  1x. 

N.B.— oAccoitiing  to  the  interpretation  given  by  Ammian^ 
lib.,  zvii.  cap.  iv.  of  the  hien^ljphics  on  the  obelisk  of 
Thebes^  which  is  at  present  at  Rome  in  the  Place  de  St. 
Jean  de  Latran>  it  would  appear  that  a  Bkamestes  was  nam« 
ed,  .after,  the  orie|^l  manner>  lord  of  the  habitable  worlds 
and  that  the  history  given  to  Germanicus  was  only  a  com* 
mentary  of  this  inscription.  It  is  probable  that  the  con* 
quests  of  Sesostris  have  not  had  a  more  solid  foundati<»i. 

Q 


dSO        THEORY  OF  TRfi  £AATH, 

^  Lastly,  ki  the  celiebrated  article  of  Pliny  on 
the  obelisks  ^,  we  find  name»  of  kings  which 
ate  Hot  fo  1t^  seen  elsewhere,  Mesjpkres,  Sfo^hies, 
Mnevis,  Zmarreus,  Eraphius,  Mestires^  a  Se^ 
menpserteus,  cotemporary  with  Pythagoras^  &c. 
Amorig  them  there  is  a  Rheemises,  who  might 
be  thought  the  same  as  Rhamses  .^  he  is  made 
to  live  at  the  time  of  the  sfege  of  Troy. 

I  am  not  ignorant  that  it  hais  been  attempted 
to  reconcile  these  d^ordant  lists  by  the  suppo^ 
sition  that  the  kings  have  borne  several  names. 
For  my  own  part,  when  I  consider  not  only  the 
^cr^ancy  of  these  various  accounts,  but  am^ 
struck  above  all  with  the  mixture  of  authentic 
facts,  attested  by  great  monuments,  and  puerflie 
extravagancies,'  it  appears  to  me  infinitely  more 
natural  to  conclude,  that  the  Egyptian  priests 
had  no  history ;  that,  inferior  still  to  those  of 
India,  they  had  not  even  suitable  and  connect- 
ed &bles;  that  they  preserved  only  some  re- 
xnembranees  of  their  principal  kings,  of  the 
fetRKfoFs  €fk'  their  temples,  amd  of  other  great 
Works  which  adorned  their  couitry ;  but  that 

♦  Pliny,  lib.  xxxvi.  cap.  viii.  ix.  x.  xi. 
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these  reffifeinbraiices  wafe  comfiued,  that  they 
6o»ii8tid  of  little  more  than  a  traditidnai  ex^ 
planatiofi  given  to  figures  painted  or  ai^wed 
upon  their  monuments;  explanatibns  foonded 
solely  on  hieroglyphical  inscriptions,  and  ima- 
gined like  that  of  which  ail  account  has  bten 
handed  dovtn  to  w  in  rery  geneilal  terms  *^ 
and  whicih,  painng  from  mouth  to  mouth,  ifaigfat 
bii  altered  in  their  details,  at  the  pleasure  of 
thosS  \rfao  communicated  thfemr  to  strangers; 
and  that  it  is  consequently  imposffible  to  ^est 
any  propositidn  rebtive  to  &e  adtiquity  df  the 
{Presently  elisting  continents*  upon  the  shreds 
of  these  traditioni^  so  incomplete  evdn  in  their 
ttWA  times,  and  become  utterly  iimhtdligihie 
under  the  pen  of  those  who  ha^e  been  Hhe  otffiaiMr 
of  transmitting  them  to  ouhu 

Should  tills  assertioii  reg4ire  other  proofs^ 
tli^  wpi^  be  fotmd  in  the  list  of  the  saierod 
works  of  Hermes,  which  were  carried  by  the 
!%ypti8n  prieHts  in  thdr  solemn  processions. 
Clement  qf  Atesandrta^  has  given  their  names  to 
the  Biiml>er  of  forty-two,  and  there  is  not  even 


*  That  of  lUm^tes  ia  Ammiiai^  loe^  cit 
f  Stromat.  lib.  vi.  p*  633. 
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found,  as  amongst  the  Brahmins,  one  epic  poem^ 
or  one  book  wbjch  has  the  pretension  to  be  a 
narrative,  or  to  fix  in  any  way  a  single  great  acr 
tioii  or  event 

Ought  not  this  then,  which  is  proved  and  de^ 
monstrated  with  respect  to  the  Indians,  and 
which  I  have  rendered  so  probable  with  respect 
to  the  inhabitants  of  the  valley  of  the  Nile,  be 
presumed  also  to  be  the  case  with  those  of  the 
valleys  of  the  Euphrates  and  Tigris  ?  Establidi- 
ed,  like  the  Indians  ^  and  Egyptians,  upon  a 
great  route  of  commerce,  in  vast  plains,  which 
they  had  been  obliged  to  intersect  with  nume- 
rous canals,  instructed  like  them  by  hereditary 
priests,  the  pretended  depositaries  of  the  sacred 
books,  the  privileged  possessors  of  the  sciences, 
astrologers,  constructors  of  pyramids  and  other 
great  monuments  t,  could  they  be  otherwise  than 
similar  to  them  also  in  other  essential  points? 


#  The  whote  aiident  mythok^  of  the  Bnhmins  it  coimect- 
f  d  with  the  plains  or  course  of  the  Ganges,  and  it  was  evi- 
dently there  that  they  had  their  first  settlements. 

t  The  descriptions  of  the  ancient  Chaldean  monuments 
have  a  strong  resemblance  to  those  of  the  Indians  and  Egjpm 
tians ;  but  these  monuments  are  not  so  well  preserved,  be« 
cause  they  were  only  ccmstriic^d  of  bricks  dried  in  the 
sun* 
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and  should  not  their  history  be  in  the  same 
manner  reduced  to  mere  legends?  I  aknost 
make  bold  to  assert,  that  not  only  is  this  proba- 
ble^  but  that  it  is  demonstrated  by  the  actual 
condition  of  these  nations. 

Neither  Moses  nor  Homer  speak  as  yet  of  a 
great  empire  in  Upper  Asia.  Herodotus  ♦  gives 
to  the  supremacy  of  the  Assyrians  a  duration  of 
only  520  years,  and  does  not  attribute  to  their 
origin  a  greater  antiquity  than  about  eight  cen« 
turies  before  his  own  time.  After  having  been  at 
Babylon,  where  he  consulted  the  ptiests,  he  had 
not  even  learnt  the  name  of  Ninas  as  king  of 
the  Assyrians,  and  does  not  mention  him  other- 
wise than  as  the  father  of  Agron  t#  the  first  Ly- 
dian  king  of  the  family  of  the  Heraclides.  Not- 
withstanding, he  makes  him  the  son  of  Belus,  so 
much  confusion  had  there  been  in  the  tradi- 
tions. If  he  speaks  of  Semrams  as  one  of  the 
queens  who  left  great  monuments  in  Babylon, 
he  only  places  her  seven  generations  before 
Cyrus. 

^  Clio,  cap*  xcv.  t  Ibid.  cap.  vii. 

q3 
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HeUamcuSi  who  was  cotemporary  with  Hwp«> 
detus,  far  frotti  aUowiog  that  Semiramia  had  co«in 
stmiGted  any  thtog  at  Babylon,  attrihutea  the 
foundation  of  that  city  to  ChabkeM,  the  fqur^ 
teenth  successor  of  Nious  *•  Berams,  a  BabylcN 
nianand  priest,  who  wrote  almost  120  years  be- 
fore HerpdotuSj  gives  a  frightful  aqtiquity  to 
Babylon ;  but  it  is  to  Nahifiha4omspr%  »  PTiin^e 
oomporatively  very  modern,  tbsMi  he  aficribes  tb* 
principal  monBHientst.  Jlpg^r^ipg  €(v$n  Cy^ 
rus,  a  prinoe  ao  reinartLable^  ^d  whose  l^ti^ry 
deserye4  to  he  SA  ce]i?btatsd>  Hero4Qt«%  whf 
lived  oqly  100  years  aft^r  biqi,  owns  that^  V^\m 
time,  there  already  ^^t^A  t^v^fi  i^er^pj^  9p^ 
nions ;  and,  in  fact,  si^ty  yi^a^ s  later,  ^enpphaif 
gives  a  biography  of  this  prince  quite  a|  vms^xff» 
with  that  of  Herodotus. 

CjtemSi  who  waa  nearly  gotf  n^porary  ^ith  Xe- 
M|)hon,  pretends  to  Haye  extracted  from  th^ 
joyal  AirchiYes;  of  the  Mp4es,  a  cbrQUft^oigy  whicl^ 
puts  back  th^  origin  of  th^  As$yti^  nu>n^chy 
upwards  of  800  years,  putting  at  the  he^ajd  of 
their  kings  this  same  Ninus,  the  son  of  Belus, 


*  Etiennus  Bysanticus,  undpr  Ifie  word  Chaldmi. 
t  Jotephus,  lib.  i.  cap.  xiz. 
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udEiom  Herodotus  had  made  one  of  the  Her»- 
dides ;  and  at  the  same  time  he  attributes  to 
Nims  and  Semramis  conquests  towud  the 
ivest  of  an  extent  absdutely  incooapatible  with 
the  Jewish  and  Egyptian  history  of  the  times  m 
question*.  According  to  Magasthenes»  it  is 
Nabuchodonosar  who  had  made  these  incredible 
conquests.  He  pushed  them  as  far  as  Stpmo^  hy 
way  of  Libya  f.  We  find  that  in  the  time  of 
Alexander,  Nabuehodanosar  had  completely 
usurped  the  reputation  which  Semiramis  had 
possessed  in  the  time  of  Artaxerxes.  But  it  will 
be  imagined,  without  doubt,  that  Semrams  and 
Nabuchodonosar  had  conquered  Ethiopia  and 
Libya,  much  in  the  same  way  as  the  Egyptians 
made  India  and  Bactria  to  be  subdued  by  SesoS'- 
iris  or  by  Osjfnumdyas. 

The  same  conviction  will  be  impressed,  when 
we  examine  at  the  present  day  the  different  ac- 
counts regarding  Sardanapalw,  in  which  a  oele« 
brated  writer  has  imagined  to  &id  proofs  o£  the 
existence  of  three  princes  of  that  naasei  who 


*  Diod.  Sic.  lib,  ix. 

t  Joseph,  lib.  i.  cap.  vi.^  and  Strabo^  Kb.  Z¥.  p.  687*. 

4. 
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were  all  victims  of  similar  misfortunes* ;  mu<^ 
in  the  same  way  as  another  writer  found  in  those 
of  the  Indian  Vicramaditjiat  at  least  three 
princes,  who  were  equally  the  heroes  of  similar 
adventures. 

> 

It  is  apparently  from  the  want  of  agreement 
in  all  these  accounts,  that  Strabo  thought  him- 
self justified  in  making  the  authority  of  Herodo- 
tus and  of  Ctesias  infierior  to  that  of  Homer  or 
Hesiod  t.  Nor  has  Ctesias  been  more  happy  in 
transcribers  than  Manethon ;  and  it  is  very  diffi- 
cult, at  the  present  day,  to  harmonize  the  ex- 
tracts given  by  Diodorus,  Eusebius,  and  Syncel* 
lus. 

♦ 
We  are  in  a  similar  state  of  uncertainty  re- 
garding the  events  of  the  fifth  century  before 
Christ,  when  we  see  how  they  have  been  illus- 
trated by  Berosus  in  the  third;  and  may  give 
more  belief  to  the  430,000  years  which  he  mea- 
sures out  before  the  deluge,  and  to  the  95,000 
which  he  places  between  the  deluge  and  Semi- 
ramis,  than  to  the  register  of  150,000  years  which 

*  Consult  in  the  Mem.  of  the  Acad,  of  Belles  Lettres,  vol. 
V.  the  Mem.  of  Fr^ret,  on  the  History  of  the  Assyrians, 
•f  Strabo,  lib.  XI.  p.  507. 
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he  boasts  of  haying  consulted  *•  Great  works 
bearing  the  name  of  Semrdmis,  are  mentioned 
as  being  found  in  the  remote  provinces;  and 
columns  erected  by  Sesostris  f  are  pretended  to 
have  been  seen  in  Asia  Minor ;  but  it  is  thus 
that  in  Persia  at  the  present  daj,  the  ancient 
monuments,  probably  all  of  them,  bear  the 
name  of  Roustan^  and  that  in  Egypt  or  in  Arabia 
they  bear  the  name  oi  Joseph  or  Solomon..  This 
is  an  ancient  practice  among  the  eastern  na- 
tions, and  probably  among  all  nations  which 
are  in  a  state  of  ignorance.  The  peasants  <^ 
our  own  country  give  the  name  of  Qesair^s 
Camp  to  all  the  ancient  Roman  entrenchi> 
ments. 

In  a  word,  the  more  I  consider  the  subject 
the  more  I  am  convinced  that  there .  was  no 
ancient  history  at  Babylon  or  Ecbatan,  more 
than  in  Egypt  or  India.    And,  instead  of  re- 


•  Syncell.  38  and  SQ, 

t  N.B. — It  is  very  remarkable  that  Herodotus  does  not 
mention  having  seen  monuments  of  Sesostris  but  in  Pale». 
tine;  and  does  not  speak  of  those  of  Ionia  but  upon  the  au- 
thority of  others^  adding  that  Sesostris  is  not  named  in  the 
inscription^  and  that  those  who  have  seen  these  monuments, 
attribute  them  to  Memnon.    See  Euterp.  chap.  cvi. 
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ducing  mythology  to  history^  with  Evh6inefe 
cr  Bannier,  I  am  of  opinion  that  a  great  part  of 
history  ought  to  be  referred  to  mythology. 

It  is  only  at  the  epoch  which  is  commonly 
called  the  second  kingdom  of  Assyria,  that  the 
history  of  the  Assyrians  and  Chiddeans  b^ins 
to  assume  a  less  fabulous  appearance;  the 
epoch  at  which  that  of  the  Egyptians  undergoes 
a  similar  change ;  when  the  kings  of  Nineve, 
of  Babylon,  and  Egypt,  began  their  combats  on 
the  theatre  of  Syria  and  Palestine.  It  would 
appear,  nevertheless,  that  the  authors  of  these 
countries,  or  those  who  have  cMsulted  the 
traditions,  both  Berosus  and  Hieronymus,  and 
Nicolas  de  Damas,  agree  in  speaking  of  a  de- 
luge. Berosus  has  even  described  it,  with  cir- 
cumstances so  similar  to  those  of  Genesis,  that 
it  is  almost  impossible  what  he  s^ys  of  it  should 
n^t  have  been  taken  from  the  9ame  sources; 
but  he  gives  to  its  epoch  an  antiquity  of  a  great 
number  of  ages,  in  as  far  as  may  be  learnt  from 
the  confused  extracts  which  Jos^hus,  Euse- 
bius»  and  Syncellus,  have  given  of  his  writings. 
But  we  must  remark,  and  with  this  observation 
we  shall  terminate  our  account  of  the  Babylo- 
nians, that  these  numerous  ages,  and  this  long 
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series  cf  kmgs  placed  between  the  deluge  and 
Semiramis,  are  altogether  a  hew  thing,  entirely 
peculiar  to  Berosus,  of  which  Ctesias  and  those 
who  followed  him  had  no  idea,  and  which  is 
not  &ven  adopted  by  any  of  th^  profane  authors 
subsequent  to  Berosus.  Justin  and  Yelleius 
consider  Ninus  as  the  first  of  the  conquerors^ 
and  those  who,  contrary  to  all  probability,  place 
him  highest,  only  refer  him  to  a  period  of  forty 
centuries  before  the  present  time  *• 

T'he  Armaoiian  authors  of  the  middle  agft, 
pearly  agree  with  one  of  the  texts  of  Genesis^ 
^hen  they  re&r  the  deluge  to  a  period  of  4916 
years  i  and  it  might  be  believed*  that  having 
collected  the  old  tmdkiqns,  and  profadbly  eXf- 
tracted  the  old  d>rQiuclea  of  their  Goimtry»  they 
constitute  an  authority  the  taoflt  favourable  to 
the  newness  of  the  nations ;  but  when  we  re- 
flet that  their  historical  literature  commences 
only  in  the  fifth  century,  aod  that  they  were 
acquainted  with  Eusehius^  we  underaland  that 
they  must  have  accommodated  themselves  to 
his  chronology  and  that  of  the  Bible.  Moses 
of  Chorene  professes  expressly  to  have  followed 

*  Justin,  lib.  I  cap.  i.;  Velleius  Patereuli^  lib.  i.  etp.  Yif. 
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the  Greeks;  and  we  see  that  his  ancient  his- 
tory is  moulded  after  Ctesias  *.  Yet  it  is  cer- 
tain that  the  tradition  of  the  deluge  existed  in 
Armenia  before  the  conversion  of  its  inhabit 
tants  to  Christianity ;  and  the  city,  whidi,  ac- 
cording to  Josephus,  was  named  Ae  place  of  Ae 
descent,  still  exists  at  the  foot  of  Mount  Ararat, 
and  bears  the  name  of  Nachidchevan,  which 
signifies  the  same  thing  f . 

Along  with  the  Armenians,  we  include  the 
Arabians,  Persians,  and  Abyssinians  of  the  pre- 
sent day.  Their  ancient  books  no  longer  exist; 
they  have  no  history  but  that  which  they  have 
recently  composed,  and  which  they  have  mo- 
delled after  the  Bible;  so  that  their  account  of 
the  deluge  is  borrowed  from  Genesis,  and  adds 
nothing  to  the  authority  of  that  book. 

It  would  be  curious  to  inquire  into  the  opi- 
nion of  the  ancient  Persians  on  this  subject,  be- 
fore it  had  been  modified  by  the  Christian  and 
Mahometan  creeds.    We  find  it  deposited  in 


^  Consult  Moses  Choronensis^  Hist.  Armen.  lib.  i.  cap.  i. 
t  See  the  preface  of  the  brothers  Whiston^  regarding 
Moses  of  Chorene,  p.  4. 
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their  Boimdehesh,  or  Cosmogony^  a  work  of  the 
time  of  Sassanidesy  but  evidently  extracted  or 
translated  from  more  ancient  works,  and  which 
was  discovered  by  Anquetil  du  Perron  among 
the  Parses  of  India.  According  to  it,  the  total 
duration  of  the  world  is  not  more  than  12,000 
years }  hence  it  cannot  yet  be  very  old.  The 
appearance  of  the  first  man  Cayoumortz^  is  pre- 
ceded by  a  great  deluge*.  For  the  rest,  it 
would  be  as  useless  to  expect  a  regplar  history 
of  ancient  times  from  the  Parses  as  from  the 
other  eastern  nations :  the  Magi  have  not  left 
more  than  the  Brahmins  or  Chaldeans.  The  most 
unequivocal  proof  of  this  is  the  uncertainty  that 
exists  regarding  the  epoch  of  2k)roaster.  It  is  pre<p 
tended  that  the  little  history  which  they  might 
have,  that  which  relates  to  the  Achemenides» 
the  successors  of  Cyrus  to  Alexander,  has  been 
expressly  altered,  and  this  in  consequence  of  an 
official  order  to  that  purpose  from  a  monarch 
named  Sassanides  f . 

In  order  to  discover  authentic  dates  of  the 
commencement  of  empires,  and  traces  of  a  grand 
cataclysm,  we  must  therefore  go  beyond  the 

*  The  Zandavesta  of  Anquetil,  vol.  ii.  p.  354. 

t  Manuscript  Mayoudi  of  the  Royal  Library,  vol.  viii.  p.  161. 
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great  deterts  of  Tartery.  Toward  the  e»t  imd 
north  we  find  another  race  of  men,  who  differ 
entirely  from  us^  not  less  in  their  institati^His 
and  manners,  than  in  their  figure  and  tettpen* 
ment.  Their  language  consists  of  monosylhdilet^ 
and  they  make  use  of  arbitrary  hieroglyphica  iii 
writing.  They  hifve  only  a  system  of  pdUdcal 
morals,  without  religion ;  for  th^  superstitions  of 
Fo  were  imported  from  India.  Their  yellow 
skin,  theii^  prominent  cheek-bones,  their  nafrow 
and  oblique  eyes,  and  scanty  beard,  give  thetn 
an  appearance  so  different  from  us,  that  one  is 
tempted  to  believe  that  their  ^incestors  arid  onrs 
had  escaped  from  the  grtot  catastrophe  by  two 
different  sides ;  bnt  however  this  may  be,  the 
|ieriod  which  they  assign  to  their  deluge  doert  not 
differ  much  from  that  of  ours. 


The  Chou^King  is  the  most  aiictent  of  the 
liese  books  *}  it  is  said  to  have  bee<i  ood^ited 
by  Confucius,  about  2250  years  ago,  fronb  frag* 
ments  of  more  ancient  works.  Two  hundred 
years  after,  there  Was  a  general  perse6utioB  of 
the  men  of  letters  under  the  Emperor  Cfn^hoeMg" 
Hf  durhrg  which  the  bo6ks  were  destroyed.    A 

*  See  the  Preface  to  thtf  edition  of  th6  Chou-Kii^  given  by 
M.  de  Goignes. 
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portion  of  the  ChouMKihg  w£is  restored  from  me- 
mory by  an  old  Uteratus^  forty  years  after,  and 
aDOther  portion  wai  discovered  in  a  tomb  ;  but 
n<^\y  the  half  wi»  lost  fi>r  etet.  Now  this^ 
which  is  the  aiost  authentic  of  the  Chinese  book^ 
c^cmimeiices  the  histoiy  of  the  country  with  an 
ennparor  named  Foo^  whom  it  represents  as  oc- 
eupied  iii  removing^  the  waters  "whichf  having  risen 
to  Hheskiesi  still  bathed  ihejeet  of  the  highest  maun-' 
ttmSf  cowered  the  less  ekvated  hills,  and  rendered 
^  plains  irnpassMe  *»  According  to  %oia3iie,  die 
reigsfe  of  Yao  was  4158  years  before  the  present 
time ;  according  to  others,  only  9938 :  the  dis^ 
crepancy  in  the  opinions  regarding  this  epoch 
even:  amounts  to  S84  yeairs. 

A  few  pages  farther  o&i  there  appears  one  Yn^ 
minister  and  engineer,  re*6StabH^nig  the  cocdrse 
fif  the  waters,  raising  embankments^  di^hg 
cstnak,  and  regulating  the  taxes  of  ail  the  pro<- 
yinces  in  Chiaa^  thalt  is,  in  an  empire  extending 
6Q0  leagues  in  all  direetiona.  But  the  impossibi-* 
lity  of  such  openrt;ionfe  after  such  events^  shews 
clearly  that  the  whole  is  nothing  else  than  a  mo- 
ral and  political  romance  t. 

*  Chou-King. — French  TransL  p.  9. 
t  See  the  Yu-Kong,  or  first  chapter  of  the  second  part  of  the 
Chou-King»  p.  43—60. 
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More  modern  Chinese  historians  have  intro^ 
duced  a  long  series  of  emperors  before  Ya<^  but 
with   a  multitude  of  fabulous  circunsstances, 
ivithout  venturing  to  assign  fixed  periods  to  their 
reigns.    These  writers  are  at  perpetual  variance 
with  each  other,  even  regarding  the  number  and 
names  of  their  kings,  and  are  not  universallf 
approved  by  their  countrjrmen.    Hmhi,  witii 
the  body  of  a  serpent,  the  head  of  an  ox,  and 
the  teeth  of  a  tortoise,  together  with  his  succes- 
sors,  who  are  not  less  monstrous,  are  altogether 
absurd,  and  have  no  more  existed  than  Enc^ii. 
dus  and  Briareus. 

We  do  not  expect  precise  dates  from  the  na- 
tives of  America,  who  are  not  possessed  of  real 
writings,  and  whose  most  ancient  traditions  do 
not  refer  to  more  than  a  few  ages  before  the  ar- 
rival of  the  Spaniards  J  yet  even  among  them 
some  traces  of  a  deluge  are  imagined  to  be 
found  in  their  rude  hieroglyphics.  They,  too, 
have  their  Noah  or  Deucalion,  as  well  as  the 
Indians,  Babylonians  and  Greeks  *. 

t 

*  See  the  excellent  and  splendid  work  of  M.  de  Humboldt; 
on  the  monuments  of  the  Mexicans. 
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:  Tbe  n^x>es,  the  most  degraded. race  among 
men,  whose  forms  approadi  the' nearest  to  those 
.of  the  inferi)c»'.  animals,  and  whose  intellect  has 
^ot  yet  arrived  at  the  institution  of  regular  gor 
v^rnmehts,  or  at  any  thing  having  the  least  ap* 
^p^taiyce  of  systeitiatic  knowledge,  have  pifeser- 
T©i.  no>sort  of  annals-or  of  tradition.'  They  <5fm- 
^bt,  therefore,  affi>rd  us  any  information  on  the 
subject ;  of  >  our  present  researches,  though  all 
their  characters  clearly  shew  us  that  they  have 
^escaped  from  the  great  catastrophe,  at  another 
point 'than  the  Caucasan  or  Altaic  races,  from 
which  they  had  probably  been  separated  for  a 
long  time  previous  to  the  arrival  of  that  catas- 
trophe. 


Ejnamination  of  the  proofs  regarding  the  Antiquu 
ty  of  Nations,  alleged  to  be  contained  in  their 
Astronomical  and  other  Monuments. 

•     •    • 

•  t  '  T 

r  « 

But  if  the  ancients,  it  is  argued,  have  left  no 
histbry,  th&ir  long  existence  as  nations  is  not  the 
less  attested  by  the  advances  which  they  have 
niade  in  astronomy,  by  observations  wfaiDse  date 
is  easily  determined,  and  even  by  monuments 

R 
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WfAdtk  iM  tBmm%  and  which  b^ar  tht  datea  an- 
idien&y  ingcribcd  fipon  iSmm.  Tim%  the  iQOgUi 
of  the  year,  such  as  the  Egyptiaw  are  siiHiose* 
to  have  dctertmned  it,  accordiDg  to  the  heliacal 
rising  <rf  SiHus,  poorres  correct  for  a  period  ca»- 
priied  between  £he  yeat  aOOQ  and  the  jexr  100^ 
before  the  Ohrialikni  era,  a  period  i«ttfa  vhieh 
lilso  the  traiikioM  of  that  conqiiQita,  and  of  the 
gi>eat  prosperity  •of  thbir  enipire  correapoiidi 
Ihu  ]|ccuraey  psevea  to  what  perfiactidii  iibey 
had  carried  thfk  efaservataons^  and  shews  lJ«tf; 
they  bad,  ibr  many  ages,  (devoted  thenselves  tf 
aimilar  studies. 

•    .  •  »  - 

Id  order  to  determine  the  force  of  thia  aiguh 
ment,  it  becomes  necessary  that  we  idiould  here 
enter  upon  some  explanati(ms« 

•  •*••  .  *  w 

The  dBolstice  is  ^tbe  moment  of  the  year  at 
which  the  rise  of  th^  Nile  cMunenee^  and  that 
which  the  Egyptians  would  naturally  regard 
,^it^  {Doa^  i^ttention^  Havii^  at  the  be^nmg 
]fff^^^  iff  imper^^  ^  civil  or  s^ 

jpv^  ^yj8ff£  of  365  dajs  coa3|>let^,  they  voul^ 
f^^s^e  it'lErpm  supfi^tftipus.  motives^  eveip 


i.Wilfc  tib  Jiatuml  or  tinpiqd  yffU't  mi4  4^^  9»t 
bvwg  ba^  ti|fi  sieawi^  to :tbe.  f^vm^, dftyis^ 
^^i4^»:  it  was  tbk  ti^o^eal  year  wUQlt  t})i^ 
lil^^^^itfiibr  Biarked  to  iii^t;  tbenot  in  t|iA}r 
\9gniC»;(ltatftI   opcuratioB^     They  wouid  thfiri^- 
;  £q]»  jseaxch  ii^  the  lieav^  ler  ^  isisibia  jti^ 
;of  iift  retuFfi^  ind:  t^y.  would  imagiae  ^tbiKk  t[hfy 
jweuld  ii^d  this  sign  whaa  the  am  should  re- 
turn to  the  saine  positioo^  id[ativ;ely  to  ftMPie 
remarkable  star/     Hnift.  tl^ey  affiUed    ilmtSi'' 
selves,  like  almost  all  who  commence  this  kind 
of.  inquiry;  t^  eUaexve  tfie  heliacal  risio^.  and 
sehingii  o(  the  ptafis.      We  know  th^t  th^ 
ichose  particularly  tiie.  }ieliaa|l  rising  of  S|riw ; 
M  /first  sights  cCooibtlefis^  on  aonduiit.  of .  Ihe 
be^ty  of  that  s^ai!^  and,  aboi^e  all,  becau^  in 
those  im^ient  l^fnes,  this  rising  of  Sirius  heiog 
nearly  coincident  with  ti|e  solstice,  and  iodica- 
itive  of  the  inisndation,  w{is  to  them  the  most 
dmpo^ant  phenomenon  of  this  kidd.  /  Hence  it 
« was  that  Siriiis>  under  the  name  c^^this,  oe<m- 
pted  so  conspicuous  a  p^aoe  in  ihm  mytholagjr 
'«iid  in  their  religious  ceremonies*    Supposing 


t;  GmaStkMB,  s  ofatempomry  «f  Cicero^  cxplaias  thcar  tno* 
tives  St  length.    See  H.  Htlttia*»  editien  of  FtDten^  p.  4S. 
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tliei«fare  that  the  return  of  the  heliacal  miog 
of  Sirios  and  the  tropical  year  were  of  the  same 
duration,  and  ihinkii^  at  length  to  discover 
that  thia  duration  was  365  days  and  a  quarter, 
they  kttagined  a  period  after  which  the  tropical 
year  aiid  the  ancient  year,  the  sacred  year_of 
oply^65  days,  should  return  to  the  same  day; 
9  fenod  winch,  according  to  these  inccnrect 
-data,  was  necessarily  1461  saered  years,  and 
1460 « of  those  improved  years,  to  which  th^ 
-^ve  the  name  of  years  of  Sirius. 

#•  -  .-       - 

J  They  took  for  the  point  of  departure  of  this 
period,  which  they  called  a  grand  year,  a  civil 
year,  the  firet  day  of  which  was  that  on  which 
'4bere  had  also  been  a  heliacal  rising  of  Sirius ; 
and  it  is  known  from  the  positive  testimony  of 
Ccnsorinus,  that  one  of  th^e  gratnd  years  had 
ended  in  the  IS&th*  year  of  the  Christian  era; 
it  had  consequetttly .  commenced  in  the  1322 
before  Christ  j  arid  that  which  preceded  it  in 
the  2782.  In  fact,  the  calculations  of  M.  Ide- 
ler  show,  :that  Sirius  is  heliacally  risen  on  the 
«Oth  July  of  the  Julian  year  189,  the   day 

♦  The  whole  of  thi«  qrttem  is  developed  by  CoMorimM, 
De  .die  NaUli*  cap.  kvuL  and  cap.  %xl  . 
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which  in  this  year  answers  to  the  first  day  o£ 
Thot,  or  the  first  of  the  Egyptian  sacred  year  ♦. 
But  not  only  is  the  position  of  the  sun,  with  re- 
lation to  the  stars  of  the  ecliptic,  or  the  sidtffeal 
year,  different  from  the  tropical  year,  on  account 
of  the  precessi(Mi  of  the  ^equinoxes ;  the  heliacal 
year  of  a  star,  or  the]  period  of  its  heliacal  ris- 
ing, especially  when  it  is  remote  from  the  eblip- 
tic,  differs  still  froni  the  sidereal  year,  &nd  thb 
difference  varies  according  to  the  latitudes  of 
places  where  it  is  observed.  What  is  very  sift- 
giilar,  however,  and  the  observatidn  has  already 
been  made  by  Bainbtidgef  and  Pet8U|,  it 
happens,  by  a  remarkable  concurrence  in  the 
positions,  that  in  the  latitude  of  Upper  Egypt, 
at  a  certain  period,  and  during  a  certain  num- 
ber of  ages,  the  year  of  Sirius  was  reaUy  withjn 
a  very  little  of  365  days  and  a  quartet ;  so  tliat 
the  heliacal  rising  of  this  star  returned  in  fact 
to  the  same  day  of  the  Julian  year,  the  20th 


*  Idder.  Historical  Researches  regarding  the  astronomical 
observations  of  the  ancients. 

t  Bainbridge. 

X  Petau,  lib.  v.  cap.  vi.  p.  108.  Consult  also  La  Natoe, 
on  the  {Egyptian  year.  Acad,  des  BeUes  Lettres^  xiv.  p.  346; 
and  the  Memoirs  of  M.  Fourier,  in  the  great  work  on  Egypt^ 
¥ol.  i.  p.  8C3. 

r3 
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JfHy,  in  tHk  1892  before,  and  the  288  after  tile 
Cbristbm  len  ^ 


fVotn  this  dctiml  ^mncidiincev  ftt  tins  remMe 
1^  M*  Fo&tiit,  who  has  confinned  kll  these 
lu^oaunts  5y  tiew  calcniatjbiw^  eondudes^  it&t 
rinic^  the  lengtii  of  ihe  year  bf  fiiniiB  was  top»> 
ftctly  known  by  the  Egy^Hane^  th^jr  'must  hav« 
determined  it  *by  observ^ftkms  ihade  d^Sfing  a 
long  series  of  yteait,  and  with  great  accnracy»-^ 
observations  which  -must  hh  refared  tb  at  leoM 
^SOO  yeah  before  oiir  e^a^  and  niiick  colild 
iiot  huve  %een  made  either  IHng  before  t>r  Jon^ 
a^r  thfe  intetval  of  tiiKre'f. 
»  .  .  ' 

Diis  r^soit  wontd  assuredly  be  yery  istrikii^i 
l^d  it  been  direicitly  and  from  observations  madi 
on  ^us  himself,  ifaat  they  had  fixed  Ifie  year 


*  PetaUy  loc.  c^  M«  Ideler  asserts  that  this  concurrence 
cyf  the  heliacal  rising  of  Sinus  also  took  place  in  2782  before 
abrifit;  but  for  the  Julian  year  159S  after  Christy  whidi  is 
also  the  last  of  a  grand  year,  Petau  and  Ideler  differ  much 
firom  each  other;  the  last  referring  the  heliacal  rising  ot  Si- 
nus to  the  SSd  July;  the  first  to  the  19tfa  or  20Ui  of  Au- 

t  Constdt,  in  the  great  work  on  Egypty  Anti^.  Mein.  vol« 
L  p.  S03,  the  ingenious  Memoir  of  M.  Fourier,  entitled.  In* 
qoiries  regarding  the  Sciences  and  Government  of  ^gjfpt 
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of  Siritia^}  bat  experiepc^  astnniomerg  afib*m 
it  to  be  impossible  that  the  heliacal  ming  of  a. 
star  could  afford  a  sufficient  foundation  for  ex-^ 
•ot  )C^servatiO0B  09  9  sioAilar  subjecft,  eq>eciaU j 
ip  a  climate  where  the  circumference  of  the  hori^ 
Him  U  CtMitf^nUlg  so  much  loaded  with  tntpoursi  tJuit 
in.ckixr  tdghts  stars  i^  the  second  or  third  magrd-i 
tUde  can  nemer  be  ieen  within  soma  degrees  qftbe 
wtge  ^the  horizon,  and  ffuit  the  sun  itself  is  com^ 
pktetg  oticUred  at  its  timg  and  setting  *.     Thej 
rtaiatain*  tfaiBit  unlese  the  length  of  the  jear 
hid.  been  Mherwise  aficortainad^  there  would 
]f SrVe  boen  a  mis|a|ke  d  one  or  two  days  t« 
They  huve  00  doubtf  therefore^  that  this?  duration 
oiSSdi  days^  is  that  of  the  tr ppicalyeac,  iiiaccu- 
rateljT  determiiied  bj  the  obsetvatioo  of  thr 
fl^«4€fW  of  of  Uie  poiiit  where  the  sun  rose  e^h 
^^y,  and  through  ignorance  identified  with  the. 
heliacal  rising  of  Siriusy  so  that  it  was  rnere 
cbaace  whi$h  had  fixed  with  so  much  accnracf 
the  dur(tti<Mi  of  this  for  tlie  period  in  qM»^ 
tion  L 

*  "f  heM  8xe  tike  n^ords  «f  the  tate  M«  l^^uet,  tstrhmom^t 

to  the  Egyptian  expedition.     See  Volney,  New  In^bSti^e 

regarding  Andent  History,  vol.  iii. 
f  Delambre.    Abridgment  of  Astronomy^  p.  ^17- 
X  Ddambre.    Remarks  on  the  Mem.  of  M.  de  Fararey  on 

the  Sphere^  in  tlie  eighth  vcdaxne  of  £he  KTefr  Aiintfs  of  Ti^^e 

vels.    ' 
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Perhaps  it  will  also  be  judgedrthatimen^  ca- 
pable of  making  observations  so  exacti-  and 
which  they  had  continued  during  a  long  peri^, 
should  not  have  attributed  to  Sirius  so  mudi 
importance,  as  to  pay  him  religious  homage ; 
for  they  might  have  seen  that  the  relation  of 
his  rising  to  the  tropical  year,  and  to  theimin*' 
dation  of  the  Nile,  were  merely  temporary,  and  • 
took  place  only  in  a  determinate  latitude*    In 
fact,  according  to  the  calculation  of  M.  IdeW . 
in  the  @782  year  before  Christ,  Sirius  appeared* 
in  Upper  Egypt  on  the  2d  day  afiter  tbe  sd^ 
stice,  in  1322,  on  the  3d,  and  in  139  after  Christ, 
on  the  26th  *.     At  the  present  day  its  heliacal 
rising  is  more  than  a  month  after  the  solstice. 
Tbe  Egyptians  had  therefore  preferred  findings 
the  epoch,  which  brought  back  the  coincidence 
of  the  commencement  of  their  sacred  year  with 
that  of  the  true  tropical  year;  but  they  might 
then  have  known  that  their  grand  period  ought' 
to  have  consisted  of  1508  sacred  years,  and  not 
of  1461  f  •    Now  we  assuredly  do  not  find  any 
graces  of  this  period  of  1508  years  in  anti« 
quity. 


♦  Ideler^  loc.  cit.  p.  38. 

t  See  La  Place,  System  of  the  World,  Sd  ed.  p.  17., 
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'    In  geticsial,  it  may  with  justice  be  asserted; 
thatif  tbeEg^ptiaos  had  possess^ed  so  ionq^  aperies 
of  observationa^  attd  of  exact  observations,  their 
dikcipAe  Eudolus,  who  studied^  among  theda  for 
thiffteen  year;^!  would^  on  his  return,  have  brought 
into  Greece  a  system  of  astronboly  more  perfect^ 
and  tnaps:of  tiie  heavens  kss  erroneous,  and  more 
coherent  iii  theh*  diiSerent  parts  *.    How  should 
it  happen  that  th6  precession  was  not  known  to 
the  Greieks  but  through  the  works  of  Hipparl 
chtis,  if  it  had  been  depbstted  in  the  registers  of 
the  Egyptians,  smd  inscribed  in  characters  so  ma* 
nifest  upon  the  ceilings  of  their  temples  ?  And 
how  comes  it  that  ftolemy,  who  wrote  in  Egypt, 
shodLd  not  deign  to  aVdil  himseU*  of  any  of  the 
observations  nmde  by  the  Egyptians  t  ? 

I  Farther,  Herodotus,  who  lived  so  long  with 
them,  says  nothing  of  these  six  hours  which  they 
added  to  the  sacred  y^ar,  nor  of  this  grand  S6- 
.thian  period  which  resulted ;  he  expressly  says, 
on  the  contrary,  that  the  Egyptians,  making  their 


*  See  on  the  inaccuracy  of  the  determinations  of  the  sphere 
of  Eudoxus,  M.  Delambre^  ini  the  Ist  vol.  of  his  History  of  the 
Ancient  Astronomy,  p.  120,  et  seq. 

f  See  the  preliminary  discourse  of  the  History  of  the  As- 
tronomy of  the  middle  age,  by  M.  Delambre,  p.  viii.  tt  scq. 
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yordSff  ittySf  the  seasons  retained  to  the  tame 
pointt  so  ai  that,  in  his  tiiii6,  there  did  not  yet 
appear  to  be  any  idea  of  the  necenitj  of  tins 
quarter  of  a  day.  *«    Thales,  who  had  visited  the 
priests  6f  Egypt  less  than  a  century  befdre  He* 
rodotus^  did  not»  in  like  manner,  make  known  to 
his  countrymen  any  other  than  a  year  of  dnly 
865  days  t  ^  and  if  we  reflect  that  aD  the  cdoaies 
iriiich  migrated  from  Egypt  14  dr  1500  years  b^ 
fore  Christy  the  Jew8»  the  Athenidns,  brought 
Irith  th6m  the  lunar  year^  we  may  perhaps  infi^r 
that,  the  yew  of  365  dajra  itself  had  not  asyet  eak^ 
isted  in  Egypt  at  that  pericd. 

'  I  am  not  ighorani  that  Maxirobius  i  gites  the 
Egyptians  a  solar  year  of  8§5i  days ;  but  this  ah* 
thor,  who  is  comparatively  modem,  and  who 
llvied  at  a  long  period  after  the  establishment  of 
the  ydar  of  Alexandria,  must  hilte  confounded 
the  epochs.  Diodorus  j  aikd  Strabo  ||  only  at- 
tribute such  a  yelir  to  the  Tbebans ;  tfaey  do  not 


*  Eaterpei  cbap.  iv. 

t  Di^gened  Lain.  lib.  i.  ni  Thai* 

X  Sutamalisy  lib.  L  cap.  xv* 

§  Bibl.  lib.  i.  p.  46. 

II  Georg.  p.  102. 
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sety  lAat  It  whs  in  geUtral  bkI  mM  tiie^  thudi^ 
sblveft  did  hot  Ifve  (ill  Ibngflfte^  Hei^dotb9« 


^  Ttrt  same  0{linio»^  Ar  ali  that  i&4laid  to  t&d 
eobtfaTf,  musk  Bb  formed  cf.tfae  a^tronkMaioalf 
ktiowled^  ^  the  Cbald^ansi  It  i^  aatv^  mdugh 
to  think  tfabt  a  people  vfho  inhabitcid  vast  {ilainkn 
teder  a  'sky  pierpetHally  isereBi,  had  been  led  td 
dbaerve  the  stated  at  b  peribd  when  they  led  tar 
iraodeding  Hfe^  andi^faen  thier^  could  be  direeted 
in  their  cdutsisi  duffing  the  hightooiy  by  tbA 
tors ;  but  nnca  thkt  period  urbdn.were  iSbssiy  mk4 
tronomersy  and  td  what  pecftotioh  In^e  tbmy  tar4 
ricfd  the  sci^Udfe?  Heire  irests  the  ^guestioiu  It 
ill  i^enendiy  idlMred  that  CaHisth^nes  setit  td 
Aristotle  observatiodil  teade  by  theto^  and  which 
might  refer  to  a  period  of  2S00  years  before 
Christ  %  Iwt  t}&  &xA  is  meiidt9b«d  only  by  Sim- 
plioitts  ^  lb  Mated  upddi  tfateitudiforityiif  F(»phyf 
ly^  and  €D0  y^ab  bft^r  the  ttiim  of  Akistotle  ^ 
Ahist6tle  ifiobself  siys  nothing  on  tb^  iMb}ict\ 
nor  has  it  been  affirmed  by  any^^itsditablb  a^lro*- 
nomer.    Ptolemy  mentions  and  makes  use  of  ten 

*  Slee  W[.  bcSamlnre^  fibk.  6£  Astron.  VdI.  i.  p.  SIS.  See  also 
ills  Analysis  of  Gemitius^  ibi^.  p.  2l  1 .  Compa!k«  him  wfth  M. 
Ideler,  Mem.  on  the  Astr.  of  the  Chaldeans^  vol.  iv.  of  the  Pto- 
lemj*  of  M.  Halma,  p.  166. 
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obfeiratioiisof  edipsesieanjniadebjrihe  Chal- 
deansy  but  tfaey  do  not  refer  to  an  earlier  period 
than  that  of  Nabonassar,  (721  years  before 
Christ ;)  they  are  inaccurate ;  the  time  is  ex- 
pressed only  in  hours  and  hal^hours,  amd  the 
shadow  only  in  halves  or  fourths  of  the  diameter. 
Notwithstanding,  since  they  have  fixed  dates,  the 
Chaldeans  must  have  had  some  knowledge  of 
the  true  lei^^  of  the  year,  and  some  means  of 
measuring  time:  they  wonld  appear  to  have 
known  the  period  of  18  years,. which  brings  back 
the  eclipses  of  the  moon  in  the  same  order,  and 
that  the  simple  inispection  of  their  registers 
would  promptly  fumbh  them  with  their  periods ; 
but  it  is  certain  that  they  could  neither  explain 

nor  predict  the  eclipses  of  the  sun. 

.      .      .      •    ♦  .        •   .  » 

It  is  from  not  having  sufficiently  understood  a 
passage  of  Josephus,  that  Cassini,  and.  after  him 
Bailly,  have  pretended  to  find  a  luni-solar.  pe« 
riod  of  600  years,  which  had  been  kh6wn  to  the 
first  patriarchs  *^. 


*  See  Bailly,  Hist  of  Ancient  Attron. ;  and  M.  Delambre^ 
in  his  work  on  the  same  subject^  i.  p.  S. 
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Thus,  the  great  reputation  possessed  by  the 
Chaldeans  was  given  them  at  a  more  recent  pe- 
riod, by  their  unworthy  successors,  who,  under 
-the  same  name,  Isold,  their  .horoscopes  and  pre- 
dictions through  the  whole  Roman  empire,  and 
who^  in-order  to  procure  themsdves more  credit, 
attributed  to  tlieir  ignorant  aiuiestoijs  the  honour 
'  of  discov^ries.'made  by  the  Greeks.       -  -- 

•  4 

In  regard  to  the  Indians,  it  is  generally  known 
•  that  Bailly,  believing  th^t  the  epoch  which  fixes 
the  period  of  departure  in  each  of  their  astrono- 
mical tables  had  been  actually  observed,  thought 
-to  draw  from  thence  a  proof  of  the  great  antiqui- 
ty of  the  science  among  this  peq>le,  or  at  least 
among  that  nation  which  had  bequeathed  them 
.its  knowledge  j  ^ut  the  whole  of  this  system,  in- 
^vented  with  so  much  labour,  falls  to  the  ground 
of  itself,  now  that  it  is  proved  that  this  epoch 
has  been  adopted  but  of  late,  from. calculations 
made  backwards,  and  even  false  in  their  results  *• 
Mr.  Bentley  has  discovered  that  the  tablea  of 
Tirvalier,  on  which  the  assertion  of  Bailly  entire** 


'    *  See  La  Place,  Syst.  of  the  World,  p.  330 ;  and  the  Mem. 
*  of  M.  Davies,  on  the  Astronomical  Calculatiom  of  the  Indiana ; 
Calcutta-Mem.  v ,  ii.  p.  285/  Svo.  ed. 


fy  4qpi«ii^  Mfst  Jume  ^cea  ^alcidat^  thout 
1^1  of  die  Cbriitian  enu  or  540  ynn  ago^  aiid 
Ahat  tl)c  iSSvrj^fl^^&dUifairifa^  wUdbia  enisiderfid  bgr 
.tbf  BfahmvDsat  tfeiriinastaiiei^tYDieatific  teea- 
im  M  MbxmoaQr^  ani  wUcii  u  pnteodad  by 
,tliMBt  to  haw  iMfin  M«alad  fiora  lluui  t^pMmfejr 

posed  at  an.«iaiior  frsckA  Am  T&>  yimi^^Oi 
the  present  daj  •• 


^    IHe  soktiMs  rad  c^po««9  }tt4>g«twl  iQ  tlie 

Jnfimn  aodiikc,  sud)  as  the^r  ue  ma«^i»94  to  M  i«9- 

mousanluquifcir.  Ain6veai;teiitive«K9Bit(iatiaa4f 
ihese  f igna  or  aaoshatcas^  hasiat^^  «iit»tinodi  M. 
jdo  Vwtsmty  tiuil:  ref^f eocie  faool^xude  t^rsDbtk^s 
iof  190Q  yean  heforo  the  Ci)rt9tiftu  e^  T^ 
;aaithdr  aMerls»  at  thaaame  iiii%  tilttf  tbe  plfl^ 
.ef  iJbMQ  aolfltioss  is  so  inai^eiinttc^ly  £«e4  tln^b  sp 
jseliaiice  oan  htt  inade  on  (Jieir  defesottOAillpvt  f^r 
tw«r  x>r  ilusee  oeiiturias  back.    Tbey  i|re'  in  (le 


Systems  of  the  Iadiaii^lbyl...Y*T«i*P-^9^«#VAif|.   -    ^ 
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«Mm  {idedtommtM  tfaM»  of  JBttdonu^  wd  of 

<   It  49  «9Gpi1ifiilii9d  thftt  the  Ii^^ 
4^9»rYatkHMii  Jiod  thiut  tkwy  are  Aot  io  poneflikm 
0f  apy  (^tba  w«1i'oaQiit9  JMiQMi^      that  pufr 

mkI  Le  O^ntfl^  tktttbty  hav*  {^ocesaes  cf  eal^ 
ciilttk>Qs  wbiefas  irithout  provisg  t|ie  antiqiii- 
ly  of  tbfiir  itetrooomy^  ^k>w  U  least  its  origu 
DiriUjt;  and  y^t  we  cinmoft  extend  <lds  Gonclu^ 
Moa  t^  tb«ir  ^plHsrA  far»  iiidepiesidenliy  of  the 

^  nacshatras,  or  lunar  houses^  which  have  a  great 
re3einblance  to  those  of  the  Arabs,  their  zodiac 
has  the  same  twelve  constellatioos  aa  those  nf  the 
Egyptians,  Chaldeans,  and  Greeks.  It  would 
even  appear,  from  the  assertions  of  Mn  Wilfoot^ 
that  theur  extim-^s9odiacal  conateliations  are  also 
the  same  as  those  of  the  Greeks,  and  bear  naraea 
«jiich  aoe  mevely  aligbt  alteratioftt  of  their  Greek 
names  i(« 


^  Mawioript  Ummlm  ^  M.  de  PinniR^gr*  mt-A^Sfbrne  of 

f  See  ilie  pRo&iin4  Eamj  m  the  AfltJBoiMffij  of  the  Indian^ 
in  ^§  tfkit^tf  iof  AMjcnft.  AttVQDony  of  If.  DeUmbro,  n>l  I 

t  Set  die  Memofar  of  Sir  William  Jonei,  o|i  the  Antiquity  of 
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.  The  introduction  of  aBtrcmomjritito  China  is 
attributed  to  Yao;  he  is  represented,  in  the 
Cbou-King,  as  sending  astronomers  toward  the 
four  cardinal  points  of  his  empire,  to  examine 
:iirhat  stars  presided  oyer  the  four  seasons,  aod  to 
ngulate  the  ^^rations  to  be  carried  on^t^each 
period,  of  the  year  * ;  as  if  their-  dispersion  was 
necessary  for  such  an  undertaking*  About  200 
-years  hiter,  the  Chop-King  mentions  ao'  eclipse 
of  the  sun,  but  Mcompani^d  with  ridiculous  cir- 
cumstan^s,  asin  all  the  fables  of  this  kih(|.  y  for 
a  wbdet  Chinese  army,  headed  by  agene^I,  is 


the  Indian  Zodiitc^  Calcutta  Mem.  vol.  ii.  p.  289  of  the  Svo. 
edition. 

The  following  are  the  words  of  Mr.  Wilfort^  in  his  Mem.  on 
the  Testimonies  of  Ancient  Hindoo  Books  r^arding  Egypt 
and  the  Nile;  Calc.  Mem.  v.  iii.  p.  43S  of  the  Syo.  edition* 
*'  Having  desired  my  pandit^,  who  is  a  learned  aatronomar,  to 
point  out  in  the  heavens  the  constellation  of  Aniarmada,  }\e 
directed  me  immediately  to  Andromeda,  which  I  had  taken 
care  not  to  show  him  as  a  consteliation  which  I  knew.  He 
afterwards  brought  m^  a  very  rare  and  curious  book^  in  San- 
scrity  in  which  there  was  a  particular  chapter  on  the  Uptt" 
nacihatrM,  or  eztra^zodiacal  constellations^  with  sketches  of 
Capetfa,  of  Caysyape,  seated  and  holding  a  lotus  flower  in  her 
hand ;  of  Aniartnada,  chained  with  the  fish  beside  her;  and  of 
Parasica,  holding  the  head  of  a  monster  which  he  had'kiUed, 
dropping  blood,  and  having  snakes  instead  of  hair." 

Who  does  not  recognise  in  this  Perseus,  Cepheus,  and  Caa* 
sicpe? 

*  Chou-King,  p.  S  and  7* 
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made  to  marcb  against  two  astronomerSi  because 
they  had  not  properly  predicted  it  * ;  and  it  is 
well  known  that  2000  years  after,  the  Chinese 
astronomers  had  no  means  of  accurately  predict- 
ing solar  eclipses.  In  1629  of  our  era,  at  the 
time  of  their  dispute  with  the  Jesuits,  they  did 
not  even  know  how  to  calculate  the  shadows. 

Th6  real  eclipses,  recorded  by  Confucius  in 
his  chronicles  of  the  kingdom  of  Lou,  com- 
mence oilly  1400  years  after  this,  in  the  776th 
year  before  Christ,  and  almost  half  a  century 
later  than  those  of  the  Chaldeans  recorded  by 
Ptolemy;  so  true  is  it,  that  the  nations  which 
escaped  at  the  same  time  from  the  general  ca- 
tastrophe, also  attained  about  the  same  period, 
when  the  circumstances  have  been  similar,  the 
same  degree  of  civilization.  Now  it  might  be 
thought,  from  the  identity  of  the  names  of  the 
Chinese  astronomers  in  different  reigns,  (they 
would  appear,  according  to  the  Chou-King,  to 
have  all  been  named  Hi  and  Ho,)  that  at  this  re- 
mote epoch  their  profession  was  hereditary  ia 
China,  as  in  India,  in  Egypt,  and  at  Babylon. 
The  only  Chinese  observation  of  any  antiquity, 
which  has  nothing  in  itself  to  prove  its  want 

*  ChoiuKing^  p.  66,  et  seq. 
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of  authenticity,  is  that  of  the  Gnomon,  made.^ 
by  Tcheou-Kong,  about  1100  years  before 
Christ;  and  even  it  is  far  from  being  correct  *• 
Hence  our  readers  may  conclude  that  the  infer- 
ences drawn  from  this  alleged  perfection  in  the 
astronomical  science  of  the  ancient  nations,  are 
not  more  conclusive  in  favour  of  the  excesave 
antiquity  of  those  nations,  than  the  historical  or 
traditionary  testimonies  which  we  have  already 
examined. 

But,  should  this  astronomy  bave  been  more 
perfect,  what  could  k  prove  ?  Has  the  progress 
been  calculated  which  a  science  ought  to  nake 
among  nations  who  were  not  in  possession  of 
any  other ;  to  whom  the  serenity  of  the  sky,  the 
Necessities  of  a  pastdral  or  agricnltuml  Hfe,  and 
their  mperstitious  ideas,  would  Pender  the  stsm 
ku  object  of  general  atfientiom  ;  where  coile^ 
or  societies  of  the  most  respectable  men  among 
them  were  chairged  with  keeping  a  register  of 
interesting  phenomena,  and  reconding  tk^r  oe^ 
l:mrrenoe ;  and  where»  irom  the  hereditary  natoie 
<tf*the  profession,  the  chikiren  jprpre  jbniugiit  up 

*  See  ki  the  CamuHMttnoe  desTenQ^:fiir  lB09^p.S62^  and 
in  the  History  of  Ancient  Astronomy  of  M.  Delambre,  vol.  i. 
p.  S91,  the  extract  of  a  Mem.  by  P.  Saubi^  on  the  Observations 
the  Chinese. 
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from  the  cradle  in  the  knowledge  of  facts  ascer- 
tained  by  their  parents  ?  Supposing  that,  among 
^be  numerous  individuals  of  whom  the  cultiva- 
tion of  astrcmomy  was  the  sole  oceopation,  there 
should  happen  to  be  one  or  two  possessed  of  ex«^ 
traordinary  talents  for  geometry,  all  the  know- 
ledge acquired  by  these  nations  might  be  attain- 
ed in  a  few  centuries. 

< 

Since  the  time  of  the  Chaldeans,  real  astrono* 
my  has  had  only  two  eras,  that  of  the  Alexandrian 
sdiQol,  which  l^ted  400  years,  and  that  of  our 
own  times,  which  has  not  yet  l^st^d  so  long. 
The  learned  period  of  the  Arabs,  scarcely  add- 
^^  any  thing  to  it ;  and  the  othfr  age^  of  the 
worl4  .ha\'e  been  mere  bl^t^iBP  with  regard  to  it. 
Hiree  hundred  years  did  not  intervene  between 
cCopernicus  and  the  author  of  the  M^aniqae 
Cileste }  zod  can  it  be  imagined  that  the  Indians 
4required  thousands  of  ages  to  bring  their  astro- 
:nofflical5]f stems  to  their  present  imperfect  state^? 

*  The  English  Translatar  of  this  DintorUtion  eites^  en  the 
present  subject,  the  example  of  the  celebrated  James  Ferguson, 
who  was  a  diepheitd  in  his  youths  and  who,  while  watching  the 
Socks  daring  the  night,  conceived  the  idea  of  making  a  map 
of  the  heavens,  whicii  he  executed  perhaps  more  accurately 
than  any  Chaldean  astronomer.  A  similar  circumstance  is  re- 
lated of  Jamerey  Duval, 

S2 
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The  Astronomical  monuments  left  ly  tlie  An- 
cients do  not  hear  the  ea^cesnvely  remote  dates 
which  have  been  attributed  to  them. 

Recourse  is  therefore  had  to  arguments  of  ano- 
ther kind :  It  is  pretended  that,  independently 
of  the  knowledge  which  these  nations  may  have 
acquired,  tliey  have  left  monuments  which  bear 
a  date  fixed  by  the  state  of  the  heavens  which 
they  represent,  and  one  that  refers  to  a  very  re- 
mote antiquity* 

The  principal  stress  is  laid  upon  the  zodiacs 
engraved  in  some  temples  of  Upper  Egypt,  in 
which  the  same  figures  of  the  constellations  are 
employed  as  those. in  use  at  the  present  day, 
but  distributed  in  a  peculiar  manner.  It  has 
been  attempted  to  detect  the  signification  of  this 
distribution,  and,  according  to  the  interpretation 
given,  it  has  been  pretended  to  fix  the  precise 
date  of  those  edifices*. 

*  Thus  at  Detidera^  the  ancient  TentyrU,^  city  below  Thebes, 
in  the  portico  of  the  great  temple,  the  entrance  of  which  face^ 
the  north,  there  are  seen  on  the  ceiling  the  signs  of  the  Zodiac 
marching  upon  two  bands^  one  of  which  extends  along  the 
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Bi^t,  to  arrive  at  this,  it  must,  in  the  &*st  place, 
be  suppcHSed  tliat  th^  division  has  a  determinate 
relation  to  a  certain  state  of  Ae  heavens,  de- 


eastern^  die  oAer  «kii^  tte  opfMMite  tide.  £adi  of  the  bands 

is  embraced  by  the  figine  of  a  wyewan  of  the  saaoe  lengthy 
the  feet  of  which  are  towaid  the  entmioe,  the  head  and  arms 
toward  the  end  of  the  portico;  the  feet  are  consequently  to 
the  norths  and  the  heads  to  Uie  south. 

The  lion  is  at  the  head  of  the  band  which  is  on  the  west- 
em  side;  he  looks  toward  the  norths  or  toward  the  feet  of 
the  figure  of  the  wdman^  and  his  feet  are  toward  the  western 
wall.     The  virgin,  the  scales,  the  soorpiony  the  sagittarjr, 
andeapricom^  follow  inorder^  marching  in  the  same  line. 
The  last  is  thus  placed  toward  the  end  of  the  portico,  and 
near  the  hands  and  head  of  the  great  figure  of  the  woman. 
The  signs  of  the  eastern  band  commence  at  the  end  where 
those  of  the  other  b«id  terminate,  and  are  consequently  di- 
rected toward  the  bottom  of  the  portico,  or  toward  the  arms 
of  the  great  figure.    Their  feet  are  toward  the  lateral  wall  of 
their  appropriate  side,  and  their  heads  in  a  direction  contrar 
ry  to  those  of  the  opposite  band.    Aquarius  mardies  at  the 
head,  fcdlowed  by  the  fishes,  the  ram,  the  bull,  and  the  twins. 
The  last  of  the  series,  which  is  the  crab,  or  rather  the  scara- 
baeus,  for  it  is  by  this  insect  that  the  cancer  of  the  Greeks  is 
substituted  in  the  zodiacs  of  Egypt,  is  thrown  aside  upon  the 
legs  of  the  great  figure.    In  the  place  which  it  should  have 
occupied  is  a  globe  placed  on  the  top  of  a  pyramid,  compos* 
ed  of  smaU  triangles,  which  represent  a  sort  of  rays,  and  be- 
fore the  base  of  which  there  is  a  large  head  of  a  woman  with 
two  small  horns.     A  second  scarabaeus  is  placed  aside  and 
cross-wise  upon  the  first  band,  in  the  angle  which  the  feet  of 
the  great  figure  forms  with  the  body,  and  anterior  to  the 
place  of  the  lion,  which  is  a  little  behind.  At  the  other  end  of 
the  same  band,  the  Capricorn  is  close  upon  the  bottom  of  the 
portico,  or  the  arms  of  the  great  figure ;   and  on  the  band  to 
the  left  the  aquarius  is  equally  distant ;  the  Capricorn,  hoi^- 

S3 
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pendent  upon  the  precession  of  the  equinoxes, 
which  duses  the  ccdures  to  make  liie  tour  of 
the  equinox  in  2600  years ;  that  it  indicates,  for 


ev«r,  10  not  repeated  lik#  Ihe  canficr.  The  divisioa 
iMidiAC  at  the  eatraoea>  takea  place,  theref«ro«  betwaao  th# 
lion  and  ciuioer;  or,  if  tlie  rafpetitum  pf  the  acai^b^ua  bt 
considered  as  marking  a  division  d  the  6^,  il  tafcaa  fdfitr 
fit  tbe  oncer  itself ;  but  tkat  of  the  betitott  ia  made  between 
the  Gaprieom  and  aquarius. 

In  one  of  the  inner  haUa  of.  the  aame  tevple  Ibere  le  a  chs 
cnhur  planiq^here  inseribed  upon  a  aquare,  where  the  etgna 
of  the  sodiao  occur  again  among  many  other  figiuee  which 
aeem  to  represent  the  oonatellationa  *.  Tbe  lion  coiroifiettfb 
with  one  of  the  diagonals  of  the  sq^iare;  the  virgin,  wkkk 
follows  next,  corresponds  with  a  perpendicular  line  durected 
toward  the  east;  the  other  signa  march  in  the  order  deecritv 
ed,  till  we  arnve  at  the  cancer,  which,  inateed  of  eompleling 
Ithe  chain  bj  ^orrespmiding  with  the  level  of  the  Ikin,  ia 
pUced  beneath  him  nearer  the  centre  of  tbe  drdci  in  such  a 
manner  that  the  rigns  are  up<«  a  line»  having  somewhat  of  a 
spiral  form.  This  cancer,  or  sjiutfabseiis,  marches  in  a  dirao- 
tion  contrary  to  that  of  the  other  s^ns.  The  twins  corfes- 
pcmd  with  the  north,  tbe  segittary  with  the  south,  the  fishes 
with  tbe  east;  but  not  with  absolute  e«aotneai.  On  the 
eastern  side  of  this  planisphere  is  a  great  figure  of  a  wo- 
man, having  the  head  directed  toward  the  south,  and  the 
feet  toward  ijie  north,  like  that  in  tfa^  portica  *  Some  doubt 
might  hence  also  arise  in  the  case  of  this  second  aodiac, 
regarding  the  point  which  ought  to  be  considered  aa  tbe 
commencement  of  the  series  of  signs.  It  depends  upon 
whether  one  of  tbe  perpendiculars  or  one  of  the  diagonab  be 
taken,  or  the  place  where  one  part  of  the  series  pafsea  over 
the  other  part,  that  the  division  may  be  considered  as  made 

*  Great  Work  on  Egypt,  Anti^.  vol.  iv.  plate  xxi. 
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^xaoiple,  the  position  of  the  solstitial  point ;  iaiiid» 
^secoiid}y»  thM  the  state  of  the  heavens  r^e- 
sented  was  precisely  that  wbioh  existed  ait  the 


bj  tii9  UoQ»  or  ntker  bttwa^n  Ihe  lioa  4f»d  oaactr^  or,  Isatljr, 
l^  Ae  twins. 

At  Mtmp,  the  aocient  iMofoUi,  a  city  «baTo  Z;hebot^  tbcae 
are  aodiiuiNi  on  tbo  «eilii^  of  two  different  loni^leii.  Th«t  of 
iIm  gNMt  teinplei  whose  entrence  &c^  the  eest^  ie  qpoo  t«P 
bandf,  whidi  ere  eeotigapue  an4  ptreUei  wi4  Meh  olbcTf 
skmg  the  south  side  of  the  ceiling  *.  The  fentele  flgams 
hf  wbiob  ilhfgr  are  enrttMieed,  et^  not  in  the  doseetioiri.of  their 
length,  bet  of  their  breedthf  in  sueh  a  manner  thet  the^aie  is 
placed  acfoss  near  the  entrance,  or  at  |he  eastern  end^  wi A 
the  head  atid  arms  toward  the  north,  and  tbejBiet  lowald 
this  side^wiail,  or  townrd  the  sontb ;  while  the  other  is  at  the 
bottom  of  the  portico^  placed  across  like  the  former,  ilbd 
looitifl^  toward  jt  The  bend  wJuch  is  nosnest  le  the  adds  of 
the  portioo^  nr  to  ifae  norths  |»«9etita  fivsti  on  the  side  noit 
the  entrance  or  eastt  end  toward  the  head  of  the  figuoe  of 
ll»  woman,  the  lien,  pieced  a  littk  behind»  and  nsardifng 
toward  the  bottom,  widi  his  feet  toward  the  side^wall;  be- 
hind the  lion,  at  the  eomnienceanent  of  Ae  band,  am.  tvio 
Soulier  Hobs;  before  him  is  the  eearabssii^y  and  then  die 
•twma  mardiisgiB  the  same  dhreelion;  next  to  the  lastare  the 
bull,  and  the  ram,  and  the  fidies,  dose  upon  aadi  other^ 
placed  cross-wiee  upoti  the  middle  of  the  band ;  the  bull 
with  his  head  toward  (die  side-wiiU^  while  that  of  the  ram  is 
toward  the  aisis.  The  aqaartns  is  farther  off^  ead  dMerves 
tfa^  same  direction  as  the  thrse  first  signs.  In  the  hsnd, 
which  is  nearest  the  side^wall  and  the  south,  the  first  -that 
occuu^  but  at  a  oonsideraUe  distance  from  the  wall  at  die 
bottom  or  west,  is  the  Capricorn,  which  marches  in  a  dirae- 
tion  eentrary  to  that  of  the  aquarius,  and  looks  toward  the 


*  Gteei  Work  on  Egypt,  Antiq.  fol.  i.  pkrtelxxix, 
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period  when  the  monument  had  been  construct- 
ed ;  two  suppositions  which  are  themselves  de< 
pendent  upon  a  great  many  others. 


eist,  having  the  fiset  tamed  towaid  the  aide-waU.  Befiare  it 
is  the  sagittaiy,  which  thus  correspoiids  with  the  fishes  and 
tiie  nun.  It  also  marches  toward  the  entrance,  bat  its  feet 
are  tamed  toward  the  axis,  and  in  a  contrary  direction  to 
Chose  of  the  cafMieom.  At  a  certain  distance  before  the  h»t, 
and  placed  near  each  other,  are  the  scorpion,  and  a  woman 
blading  the  scales;  lastly^  a  little  farther  on,  bat  still  at  a 
oonsideralde  distance  finMn  the  anterior  or  eastern  eztremi^ 
of  the  portico,  is  the  virgin,  with  a  sphinx  placed  before  it 
The  virgin  and  the  woman  holding  the  scales  have  also  their 
laet  tolraid  the  wall,  so  that  the  sagittary  is  the  only  one 
which  has  its  head  in  a  direction  contrary  to  the  odur 
signs. 

To  the  north  of  Esne  is  a  smaU  isolated  temple,  similarly 
directed  toward  the  east,  in  the  portico  of  which  there  is  also 
a  zodiac*,  upon  two  lateral  and  separated  bands.  That 
which  is  along  the  south  side  commences  with  the  lion^  who 
marches  toward  the  bottom  of  the  portico,  or  west,  with  his 
lieet  tamed  toward  the  wall,  or  south;  he  is  preceded  by  the 
scarabeeus,  and  this  last  by  the  gemini,  marching  in  the  same 
direction.  The  bull,  on  the  contrary,  faces  the  east ;  but  the 
ram  and  the  fishes  resume  the  direction  toward  the  end  of 
the  portico,  or  toward  the  west  In  the  band  of  the  northern 
side,  the  aquarius  is  near  the  bottom  or  west,  and  marches 
toward  the  entrance  or  easti  with  his  feet  turned  toward  the 
walL  He  is  preceded  by  the  Capricorn  and  sagittary  march- 
ing  in  the  same  direction.  The  other  signs  are  lost,  but  it  is 
evident  that  the  virgin  has  been  placed  at  the  head  of  this 
band. 

Of  the  additional  figures  of  this  small  zodiac,  the  most  re- 

*  jUieat  Wozk  on  Egypt,  Antiq.  yoL  i.  plate  IxxxriL 
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In  fact;  is  it  the  case  that  the  figures  of  these 
zodiacs  are  in  reality  the  constellations,  the  very 
groups  of  stars  which  at  the  present  day  bear 
the  same  names,  or  simply  what  astronomers 
call  the  signs,  that  is,  divisions  of  the  zodiac,  and 
therefore  of  oneof  the  colures,  whateverplace  this 
colure  occupies  ?  Is  the  point  at  which  these  zo- 
diacs have  been  separated  into  two  bands  necessa- 
rily that  of  a  solstice  ?  Is  the  division  of  the  side 
ojf  the  entrance  necessarily  that  of  the  summer 
solstice  ?  In  general,  does  this  division  indicate 
a  phenomenon  dependent  upon  the  precession 
of  the  equinoxes  ?  Does  it  not  r^fer  to  some 
epoch  whose  rotation  was  less ;  for  example,  to 

markable  are  two  winged  rams  placed  cross- wise;  one 
between  the  bull  and  the  twins^  the  other  between  the  scor« 
pion  and  the  sagittary^  each  about  the  middle  of  its  band^ 
the  second,  however,  somewhat  nearer  the  entrance. 

It  was  at  first  thought,  that  in  the  great  zodiac  of  £sne, 
the  division  of  the  entrance  takes. place  between  the  virgin 
A|id  lion,  and  that  of  the  bottom  between  the  fishes  and 
aquarius :  but  Mr.  Hamilton  and  Messrs.  de  JoUois  and  Vil« 
liers  have  imagined  that  they  saw  in  the  sphinx  which  pre- 
cedes the  virgin  a  repetition  of  the  lion,  analogous  to  that  of 
the  cancer  in  the  great  zodiac  of  Dendera ;  so  that  according 
to  them  the  division  is  made  by  the  lion.  In  fact,  without 
this  explanation,  there  would  be  only  five  signs  on  one  side, 
and  seven  on  the  other.  It  is  not  known  whether  some 
figure  analogous  to  this  sphinx  had  existed  in  the  small  zo- 
diac to  the  north  of  Esne,  this  part  being  defaced  *. 

*  Great  Work  on  Egypt,  Antiq.  vol.  i.  plate  Uxxvii.    British  Review, 
Feb.  1817,  p.  136. 
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the  moment  of  the  tropical  year,  at  ^htch  com- 
menced such  or  such  of  the  sacred  years  of  the 
Egyptians,  whicb^  t>^g  shorter  than  the  true 
tropical  year  by  nearly  six  hours,  would  make 
the  tour  of  the  zodiac  in  1^508  years  ?  liaitly^ 
whatever  signification  is  given  to  it^  was  it  intend- 
ed to  mark  by  this  division  the  time  when  the 
zodiac  was  engraved,  or  that  when  the  temple 
was  built  ?  has  not  the  intention  been  to  recal  an 
anterior  state  of  the  heavens,  at  some  epoch  in- 
teresting for  r^ligion^  whether  it  has  been  ac- 
tually determined  by  observation^  or  deduced 
from  a  retrograde  calculajtipn  ? 

From  the  mere  expression  of  such  questions, 
we  may  perceive  that  tliey  are  very  complicated, 
and  that  whatever  solution  is  adopted,  it  will  be 
subject  to  controversy,  and  by  no  means  capable 
of  affording  a  solid  proof  to  the  solution  of  ano- 
ther problem,  such  as  the  antiquity  of  the  Egypt- 
ian nation.  It  may  be  added,  that  on  this  sub- 
ject there  are  as  many  opinions  as  authors. 

The  learned  astronomer  M.  Burkard,  upon  a 
first  examination,  thought  that  at  Dendera  the 
solstice  is  marked  by  the  lion;  which  would 
make  it  two  signs  Ifess  remote  than  at  the  pre- 
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sent  dAy,  aod  th4  temple  af  least  4000  yean  \ 
He  gvf^  nX  the  «aine  time  7000  years  of  antiqui* 
ty  to  that  of  Eriae,  altfaougH  it  is  not  easy  to  re« 
cdncile  these  numbers  witb  ^at  we  know  of  the 
pre&eesioo  of  the  equinoxes*  The  late  M*  La« 
lande^  finding  that  the  <»ncer  was  repeated  on 
the  twp  bandsi  imagined  tiiat  the  solstice  passed 
to  the  middle  of  this  constellation ;  but  since 
this  was  the  oise  also  in  the  sphere  of  Eudoxus, 
fae  coiHdudes  that  some  Gx^ian  artist  might 
have  repi'estoted  this  sphere  on  the  ceiling  of  an 
Egyptian  templei  without  knowing  that  be  re- 
presented a  state  of  the  heavens  which  no  longer 
existed.  This,  as  is  readily  perceived,  is  an  in- 
ference quite  at  variance  with  that  of  Burkhard*. 
Dupuis  was  the  first  who  thought  it  necessary  to 
search  for  proofs  of  this  idea,  in  some  mea- 
sure confidently  adopted,  that  it  was  the  solsti- 
ces which  were  denoted ;  he  found  them  for  the 
great  zodiac  at  Dendera,  in  the  globe  on  the 
top  of  the  pyramid,  and  in  the  emblems  placed 
near  the  different  signs,  and  which  he  itaagiiied^ 
sometimes  according  to  the  opinion  of  ancient 
authors,  such    as  Plutarch,   Horus-ApoUo,   or 


•  Description  of  the  Pyrwaiidi  of  Gija,  by  M.  Grobert, 
p.  117. 

t  Connoissance  de  Temps  for  the  year  XIV. 
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Clement  of  Alexsuidria,  smi^times  according  to 
his  own  coofectures,  ought  to  represent  pheno« 
mena  which  had  been  actually  those  of  the  sea* 
Sana  aifected  by  each  sign.  For  the  rest,  he 
maintained  that  this  state  of  the  heavens  fixes 
the  date  of  the  monument,  and  that  it  is  the  ori* 
ginal,  and  not  a  copy  of  the  sphere  of  Eudoxus, 
which  is  represented  at  Dendera,  so  that  the 
temple  is  referred  to  a  period  of  1468  years  be- 
fore Christ,  or  to  the  reign  of  Sesostris  j  while 
the  number  of  nineteen  boats  placed  above  each 
band,  furnished  him  with  the  idea  that  the  sol- 
stice might  probably  have  been  at  the  19th  de- 
gree of  the  sign,  which  would  make  it  288  years 
more  *. 

Mr.  Hamilton  having  remarked  that  at  Den- 
dera  the  scarabaeus  belonging  to  the  side  of  the 
ascending  signs  is  smaller  than  that  of  the  other 
side^  aa  English  author  f  has  concluded  that  the 

« 

solstice  ought  to  have  been  nearer  its  actual 
point  than  the   middle  of  the  cancer,  which 

*  See  in  the  British  Review  of  Feb.  1817>  p.  IS6,  el  leq. 
the  article  on  the  origin  and  antiquity  of  the  zodiac. 

t  See  the  Memoirs  of  Nouet^  in  Vokiey's  New  Inquiries 
regarding  Ancient  History,  vol.  iii.  p.  328— 3S6. 
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would  bring  us  back  to  a  period  of  1000  or  1200 
years  before  Christ. 

The  late  M.  Nouet^  judging  that  the  globe» 
the  rays,  and  the  horned  head,  or  head  of  Isis, 
represent  the  heliacal  rising  of  Sirius,  pretends 
that  it  was  intended  to  mark  an  epoch  of  the 
Sothian  period,  but  that  it  was  intended  to  mark 
it  by  the  place  which  the  solstice  occupied ; 
now,  in  the  last  but  one  of  these  periods,  that 
which  intervened  between  2782  and  1322  be- 
fore Christ,  the  solstice  had  passed  from  S°  48' 
of  the  constellation  of  leo  to  IS''  34'  of  cancer. 
At  the  middle  of  this  period,  it  was  therefore  at 
23"^  S4/  of  cancer.     The  heliacal  rising  of  Sirius 
happened  then  some  days  after  the  solstice ;  and 
this  is  nearly  the  same,  according  to  M.  Nouet, 
as  that  indicated  by  the  repetition  of  the  scara- 
baeus,  and  by  the  figure  of  Sirius  with  the  rays 
of  the  sun  placed  at  the  commencement  of  the 
band  on  the  right.    Calculating  upon  this  basis, 
he  concludes  that  the  temple  of  Dendera  was 
built  2052  years  before  Christ,  and  that  of  Esne 
4600. 

All  these  calculations,  even  admitting  that  the 
precession  of  the  equinoxes  is  the  thing  desig- 
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nsitedy  are  stilt  susceptible  of  mQcii  modiflca- 
tioD ;  and,  at  first  sight,  it  wotild  appear  that 
their  authors  have  supposed  the  constellations 
to  have  all  SO  degrees  like  the  signs,  and  have 
iiot  reflected  that  there  should  be  more,  at  least 
as  they  are  designated  at  the  present  day,  and 
as  the  Greeks  have  transmitted  them  to  us,  that 
they  might  thus  be  equal  to  each  other.  In  rea- 
lity, the  solstice,  which,  at  the  present  day,  is  on 
this  side  of  the  first  stars  of  the  c6nst6llati6n  of 
gemini,  could  only  have  left  the  first  stars  of 
the  constellation  of  cancer  45  yfears  before 
Christ,  and  only  left  the  constellation  of  leo 
1260  years  before  the  same  era  *. 

*  My  likwtrwtts  and  learned  ooBeague^  M.  Dalambi!e,  lias 
fiiyour^d  nitf  witib  tb0  following  Bote,  illutftrativ«  of  thd  abtfie 
statement: 
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It  is  still  left  to  determine  when  it  was  left 
off  to  place  the  constellation  where  the  sun  en- 
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tered  after  the  solstice,  at  the  head  of  the  de- 
scending signs  i  and  if  this  took  place  as  soon 
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as  the  solstice  had  retrograded  sufficiently  to 
touch  the  preceding  constellation. 
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The  longitudes  of  tlTe'stan  for  ISOO  have  been  taken  in 
the  Beviin  Tables,  and  akre  tlioae  ai  Lacailley  Bradley,  or 
rtamsteefl.  l!he  Jfitagb  nand  the  last  <yF  €ach  -congtallation  fave 
b^en  taken,  as  %dl  ks  eadh  txf  the  lAightest  of  the  intertne- 
diat^MSirs.  Xhelfaird  <;oluiim  indicates  thie  year 'in  ivhich 
the  l(n)|;htxde  iof  the  star  l^ah  0**,  thiit  is  to  i&j,  thfe  year  in 
ipvtiiA^  star  was  in  the  lequlinoKial  colore  of  spring,  the 
laiit  column  indicates  the  year  when  4he  star  was  in  Ihe  Sol- 
stiti^  calure,  nrhether  oF  winter  or  oTaummer. 

¥w  «pies,  Lauras,  «id  gemini,  4he  winto*  solstice  Ihas 
been  chosen;  while  for  €ie  other  constellations  the  sumaaer 
solslice  hiid  t)%i$li  Tsten,  far  the  'sake  *of  not  receding  into  -too 
refcntffte  antiquity,  ^and  4}£  hot  approaofaing  too  near  modern 
tiitoes,  t'or  the  te^tlt  ^ill  be  easy  tb  finA  ilhe  opposite  sol- 
sticev  hy  •acldinlg  the  demi-period  of  lS,96t>  years.  Tlie  smne 
riAe  Urift  ser^e  tl»  4lid^e  time  wheta  tlie  star  has  heen  or 
or  wiD)^  m  £he  AotamiiiS  equinox. 

xne  ngn  •-"-•,  inaicsies  xnr  years  Derore  onr  era,  xne  oign 
4-  the  year  of  our  era ;  atf  d  tiie  last  line  in  the  suit  of  each 
81^  under  the  name  of  flTtiTtaiion,. gives  the  extent  of  tfaB  con- 
stellafdon  in  degM)»,  and  the  time  oeihifAed  iby  the  equinox 
orisobtice  in  tHav^eirsing  the  cohsteOatioti  from  one  end  to  the 
other. 

trhe  precession  of  5(y^  yekrly  has-been  supposed,  this  being 
the  result  of  thie  comparison  of  the  catalogue  of  Hipparchus 
with  tite  ttiodeito  Mtidogues.  Weiiave  thus  the  eonvettence 
of  round  nubibelrs,  and  a  general  accuracy  thict  itra'ylje  re« 
lied  ifMD.  The  entire  4)eriod  is  tinis  ^,920  {jreart^  die  half 
period  t«,^6e,  the  fourth ^4«0,  tiretwiifth,  or^  wgn,lWWO 
years. 
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enng  the  diviuoo  tomards  the  entrance  of  the 
porch  as  the  aolstice*  and  tlltirisihig  tbst  the  vir- 
gin oii^ht  to  remain  the  first  of  the  descending 

It  if  to  be  remarked  that  the  constelktioDt  leave  emi^ 
spaces  between  them,  and  that  smnetimes  they  encroach  upon 
each  other.  Thus,  between  the  kst  oX  soorpio  and  the  first 
of  Sagittarius^  there  is  an  interval  of  &f  * ;  while^  on  the  other 
hand,  the  last  of  Capricorn  has  its  longitude  more  in  advance 
by  14*  than  the  first  of  aquariua.  Henee,  eveir  independ- 
ently of  the  inequality  of  the  sun  s  motion,  the  constetladoDi 
would  give  a  very  unequal  and  fallacious  measurement  of  the 
year  «id  its  months.  The  signs  of  30°  give  a  aoore  conveni- 
ent and  less  defective  one ;  but  the  signs  are  nothing  dse 
than  a  geometrical  conception ;  they  can  neither  be  distiii- 
guished  nor  observed,  and  they  are  liaUe  to  cmtiiuial  cbMigiee 
of  place  from  the  retrograde  movement  of  the  equmeetiiil 
point. 

We  have  at  'all  times  been  able  to  deterosine,  in  a  roi^ 
n^inner,  the  equinoxes  and  solstices ;  in  the  loifg  run  we  have 
found  that  the  phenomena  of  the  heavens  during  the  night 
have  not  been  precisely  the  same  as  they  were  in  aacient  times 
at  the  periods  of  the  equinoxes  and  solstices.  But  as  we  cannot 
obeerve  exactly  the  heliacal  rising  of  a  star,  we  are  daily  Kable 
to  be  deceived.  Besides,  we  oftesi  speak,  without  having  de- 
terminate groiuids  on  which  to  found  our  inferences.  Before 
Hipparchus,  we  find  nothing  either  in  books  or  tn  traditioni 
that  can  be  submitted  to  calculation ;  and  it  is  oH  this  ae* 
count  that  systems  have  been  so  much  multiplied.  Contro« 
versies  have  arisen  without  a  sufficient  knowledge  of  the  sub* 
jeet.  Those  who  are  not  versed  in  astronomy  may  form  ideas 
as  beautiful  as  they  please  of  the  knowledge  of  the  Chiddeans, 
Egyptians,  &c.  &c»  ;  but  no  real  advantage  is  obtained :  we 
may  lend  to  these  nations  the  enterprise  and  knowledge  of 
the  modems,  but  we  can  borrow  nothing  from  tJiem,  lor  they 
either  possessed  nothing,  or  left  npthing  behind  them.    A«» 

T  2 
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constellations,  in  so  much  as  the  solstice  had  not 
receded  at  least  so  far  as  the  middle  of  constel- 
lation of  the  lion ;   s^nd  believing  they  saw  far* 

trdliotneirs  never  obtain  any  thing  from  the  ahci^ts  that  can 
be  of  the  slightest  utility.  We  leave  to  the  learned  the  idle 
conjecture  in  which  they  have  indulged,  and  j^ofeds  an  abso* 
lute  ignorance  of  any  thing  useful  to  be  derived  from  theta. 

The  limits  of  the  constellatiotis  vary  according  to  different 
authors.  We  find  th^m  extended  or  contracted  as  we  pass 
from  HipparChus  to  Tycho,  from  Tycho  to  Hevelius,  from 
Hevelius  to  Flamsteed,  Lacaille,  Bradley  6r  Piazsi. 
-  I  have  saiddsewhere,  the  constellations  are  good  for  no« 
thing,  unless  at  the  most  to  enable  us  to  mark  the  stars  with 
more  ease ;  whereas  the  stars  in  particular  afford  fixed  points 
by  which  we  can  calculate  the  movements  whether  of  the  Cso- 
lures  or  of  the  planets.  Astronomy  canndt  be  said  to  have 
commenced  till  the  period  when  Hipparchus  made  the  first 
catalogue  of  the  stars,  measured  the  revolutions  of  the  mm, 
and  those  of  the  moon,  with  their  principal  inequalities.  In 
the  rest  we  find  nothing  bat  darkness,  uncertainty,  and  error. 
The  time  would  be  lost  that  would  be  occupied  in  attempting 
to  throw  light  upon  this  chaos.  I  have  given,  with  the  ex- 
ception of  a  few  particulars^  the  whole  of  my  opinion  on  this 
subject  It  has  not  been  my  intention  to  make  converts,  and 
it  gives  me  little  concern  whether  my  ideas  be  adopted  or  not ; 
but  if  my  reasonings  be  compared  with  the  reVeries  of  New« 
ton,  of  Herschel,  of  Bailly,  and  of  so  many  others,  it  is  not 
impossible  but  that  in  time  these  more  or  l6ss  briUiatit  chi- 
meras may  come  to  be  swallowed. 

I  have  attempted  to  determine  the  extent  of  the  constella<» 
tioBS  according  to  the  catasterisms  of  Eratosthenes.  The 
thing  is  in  reality  impossible :  the  matter  would  be  still  worse 
were  we  to  consult  Hygin,  and  especially  Firmiucus.  The 
following,  which  I  have  taken  from  Eratosthenes,  will  serve 
as  a  specimen  of  the  rest : 
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ther,  as  we  have  mentioned,  that  the  lion  is  di- 
vided in  the  great  zodiac  of  Esne,  have  not 
given. to  this  zodiac  a  more  remote  antiquity 
than  2610  years  before  Christ*.  Mr.  Hamil- 
ton, who  was  the  first  that  observed  this  divi- 


CoiufUttatUmt. 

Dufotumi* 

ComteOaHoiu. 

Dmrationt: 

1089  t 

Aries*. 

1747  years. 

1826 

1636 

1204 

2617 

3307 

The  Talons. 
Scorpion  .«...•• . 

Sa^ttarius 

Capricorn...... 

Aquarius. 

Pisces 

...     ...     ••• 

1823  yean. 

2138 

1416 

1196 

2936 

Taurus. 

Gemini 

Cancer. 

Virgo 

•  As  to  the  Chaldeans,  Egyptians,  Chinese,  and  Indians, 
there  is  no  want  of  reveries  among  them.  We  can  absolutely 
make  nothing  of  them.  My  opinion  in  regfod  to  this  sub- 
ject is  to  be  seen  in  the  Preliminary  Discourse  of  m^  Histoire 
de  tAiironomie  du  moyen  6ge,  p*  xvii.  and  xviiL  See  also  the 
note  affixed  to  the  Report  on  the  Memoirs  of  if.  de  Paraufiy, 
roL  viii.  of  the  NcuveUes  Annaks  des  Voyages,  and  republish- 
ed by  him  in  his  Review  of  his  Memoirs  on  the  Origin  of  the 
Sphere,  p.  24,  and  from  31  to  36.  See  further  the  Andhfie 
des  Travaux  MatkenuUiques  de  t  AcadenUe,  in  1820,  p.  7S  an4 
79. 

DCLAMBRI. 

« 

>^  Great  Work  on  Egypt  Antiquities,  Memoirs,  voL  i  p. 
486. 


-f  Eiatostfaenes  has  made  but  one  oonstellatioii  of  the  Scorpioia  and  Ta- 
lons; he  marks  the  eommencement  of  the  latter  without  its  termination  { 
and  as  he  gives  1823  years  to  sooipip»  properly  so  called,  there  remain 
1089  for  the  other,  on  the  supposition  that  there  is  not  a  void  space  between 
these  two  constellations. 

t3 
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sion  of  the  sign  o£  the  lion  in  the  zodiac  of  Efine^ 
reduced  the  dittaace  of  the  period  at  which  the 
solstice  occurred  to  1400  years  before  Christ* 

But  a  difficulty  cocnmon  to  all  the  supposi^ 
tions  which  are  regulated  by  the  precession  of 
the  equinoxes^  is  the  unavoidable  consequence 
that  the  zodiac  of  Esne  will  be  at  least  2000  and 
perhaps  SOOO  years  *  older  than  that  of  Dende- 
ra,  a  consequence  which  evidently  involves  the 
supposition  in  ruin ;  for  I  am  convinced  that  no 
one  in  any  degree  acquainted  with  the  history  of 
the  arts»  could  brieve  that  two  edifices  so  simi- 
lar in  their  style  of  architecture  could  have 
been  erected  at  periods  so  remote  from  each 
other. 

ft 

}t  is  the  perception  of  this  impossibility!  join* 

'  ed  however  to  the  belief  that  this  division  of  the 

zodiacs  is  in  reality  indicative  of  a  date^  which 

has  led  to  another  conjecture,  namely,  that  the 

intention  had  been  to  mark  the  particular  sacred 


*  Aeoording  to  the  tablet  of  the  preeeding  note^  tfie  icMiee 
remaint  8474,  or  at  the  least  8S07>  yeara  in  the  eenatettatieii 
of  Virgo,  the  one  which  occupies  the  greatest  space  in  the  zom 
diac,  and  S6l7  in  the  constellation  of  Leo* 


XHf  91Y  Qr  Tuz  HAmm-  ^^ 


.■^  .li^i^:;* 


ymr  Qf  thc^  £g)rp(Miii  in  wUeb  the 
)ia4  Uen  tmeted*  Tfcme  yours  oonsirtiwg^ 
^y  96S$  di^  if  at  thfii  cofomtscfimaQt.  of  one 
ol*  thiom  the  SUA  occupied  the  oosuneooQiiieot  oC 
»  ^crnatQUaticii,  bet  ^imdd  be  nearly  tU  bmmi 
lalef  ki  letiumiog  ta  tb^  cmomonecniiaat  of  tiM 
MaMon^  yett^  and  after  ISi  yean^  ho  wwM 
wdy  apfroadr  at  the  conniaiieao^QntoC  tiiepveMd* 
^S  sign.  It  appear  natunL  enm^  thafc  tfa^ 
contfnictfra  eif  a  temple  asighb  wieb  to  ijadieato 
at  what  period  of  the  grand  er  Sothiao  year  ik 
had  been  built ;  and  the  indication  of  the  sign 
iwith  wbtcK  tiba  saci ed  yeaf  eoouMPced  a^t  the 
tme  \^aa  a  sMaiie  8uftcieii%  proper .  It  will  he 
perceived  that*  c^lcmUtii^iipeo  this  awnmptiei^ 
th^»  will  be  an  ietefval  of  ftQi^  190  to  UQ 
years  between  the  temfle  of  £8«e  and  that  ^f 

muiQ  inwhicbt  of  the  gioft  yean  tbeiQ  tmUdJigi 
bid  hetD  «rQcil«d»  iih«itb(K  ui  tf^A  nvfaicb  ovdmi 
m  th«  136  after*  or  tbatii  tito  l^as  befon  Chfim 
<»  in  awne  other. 

The  late  Visconti,  who  was  the  author  of  this 
hyp«tbe9is»  taking  the  sacred  year,  whose  coni- 
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mencement  corresponded  with  the  sign  Leo,  and 
inferring  from  the  similarity  of  these  signs,  that 
they  had  been  represented  at  a  period  when  the 
opinions  of  the  Greeks  were  familiar  to  the  Egyp- 
tians, could  not  make  choice  of  any  other  than 
the  end  of  the  last  great  year,  or  the  space  in- 
tervening between  the  12th  and  138th  year  after 
Christ  *,  which  appears  tp  him  to  agree  with  the 
Greek  inscription,  of  which,  however,  he  knew 
nothing  more  than  that  it  was  said  to  refer  to 
one  of  the  C^sars. 

'  M.  de  Paravey  was  induced  to  consider  these 
zodiacs  in  a  new  point  of  view,  which  would  em- 
brace at  the  same  time  both  the  revolution  of  the 
equinoxes  and  that  of  the  great  year.  Suppos- 
ing that  the  circular  pljanisphere  of  Dendera 
should  be  toward  the  east,  and  that  the  axis  from 
north  to  south  is  the  line  of  the  solstices,  he 
found  the  summer  solstice  at  the  second  of  the 
twins,  and  that  of  winter  at  the  buttock  of  the 
sagittary,  while  the  line  of  the  equinoxes  would 
pass  through  the  fishes  and  the  virgin,  which 
gives  for  date  the  first  century  of  our  era.  Ac- 
cording to  this  method,  the  division  of  the  zodiac 

^  Translation  of  Herodotus,  by  Larcher,  vol^  ii.  p.  570^ 
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of  the  portico  could  no  longer  refer  to  the 
colureS)  and  the  mark  of  the  solstice  must  be 
sought'  for  elsewhere.  M.  de  Paravey  having 
observed  that  there  are  between  all  the  signs 
figures  of  women  bearing  a  star  on  their  head, 
and  marching  in  the  same  direction,  and  noticing 
that  the  one  which  comes  after  the  twins  is  alone 
turned  in  a  direction  contrary  to  the  others,  ima- 
gines that  this  indicates  the  conversion  of  the  sun 
or  the  tropic,  and  that  this  zodiac  therefore  agrees 
with  the  planisphere.  It  may  be  seen  that  this 
idea  of  M.  Faravey's  corresponds  wonderfully 
also  witi),  that  of  M.  Visconti. 

It  is  farther  confirmed  by  an  operation  which 
M.  Delambre  has  made  on  the  circi^lar  plani- 
sphere, for,  on  placing  the  stars  on  the  projec- 
tion of  Hipparchus,  accordingto  the  theory  of  this 
astronomer,  and  according  to  the  positions  which 
he  has  given  them  in  his  catalogue,  and  aug- 
menting all  the  longitudes,  in  order  that  the  sol- 
stice might  pass  through  the  second  of  Gemini, 
he  nearly  reproduced  this  planisphere ;  and  <<  the 
resemblance,'*  says  he,  "  would  have  been  still 
greater,  had  the  longitudes  been  adopted  such 
as  they  are  in  the  catalogue  of  Ptolemy,  for  the 
year  125  of  our  era.    On  the  contrary,  on  cal- 
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dilating  for  ^  cor  186  centuiies  Ineka  th^  right 
aaceii$ion»  and  decUn«UQW  will  chttger  €iifws¥ 
deiably,  and  the  projectioa  wiU  ««Bume  a  %iire 
totally  different  \''  ^  AU  oiur  culcuUtiim^" 
adds  this  grMt  astronoofir,  **  kad  ua  to  thia  con- 
clusion»  that  the  sculptures  are  poateiior  to  the 
epoch  of  Alexander/' 

A  confirnmtioa  oi  another  kind  is  fiirmshed 
by  M.  Le  Tronne,  member  of  the  Academy  of 
Belles  Lettresy  who^  in  a  dissertatioQ  equally  so- 
lid and  ingesiiou%  has  prored  that»  under  the 
Ptolemies  and  under  the  Romans  many  edifioes 
were  constructed  in  the  ancient  style  of  Egyp- 
tian architecture^  still  covered  oTer  with  hiero- 
glyphics }  that  the  Greek  inscriptions,  f  engrav- 

^  Delambrej  nole  aUadied  tQ  ibe  Bqp^ri  m  th^Bfamtir  ef 
M.  Paravey.  This  report  is  printed  in  the  New  Annals  of 
Travels,  vol.  viii. 

f  See  tiie  Memcmr  of  M.  Le  TVonne,  in  the  Joumal  des  Sa« 
vans  of  Mareb^  and  in  that  of  May»  1821.    The  inacripfciqn 
engraved  upon  the  listel  of  the  portico  is  restcured,  and  ex- 
plained as  follows :— ''  Pro  Imperatori  Tiberio  CsBsari,  juveni 
Angusto,  divini  Augusti  filio,  AviMo  Pompilio  Fiacco  psofoc- 
tOy  ••••••—•—.••«•  qpiatratego»   Sarabione  Tricambo  stratego, 

metropolitae  et  Nomi  incol«j  pronaum  Venerii  dee?  maxima?, 
et  deis  in  templo  ipso  cultis,"  the  verb  is  undofstood  i  but  M* 
Letronne  proves  ¥ery  satiafiu^torily,  that  whatever  it  was»  it 
could  not  refer  but  to  an  edifiee  raised  by  those  who  placed 
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ed  on  th^ir  fh)i}tiGfneces  readly  indicate  the 
names  of  those  vfao  l»d  caused  them  to  be  built^ 
and  the  epochs  of  their  building,  and  that  there 
can  be  no  reason  for  doubting  that  the  inscrip- 
tiofi  in  honour  of  IHberins  engraved  on  the  por. 
tico  of  Dendera  is  isimilar  to  the  (^ers.  This 
portico  would  therefore  have  been  built  in  the 
first  centur^r,  and  parecisely  at  the  epoch  assigned 
by  M.  Visconti  and  by  M4  de  Paravey  to  the  zo* 
diac  with  which  the  ceiUng  is  ornamented  *• 

If  the  small  zodiac  of  Esne  be  also  considered 
as  turned  toward  the  east,  the  solstices  will  be 
found  between  the  twins  and  the  bull,  and  between 
the  scorpion  and  sagittary ;  they  wiU  even  be  mark- 
ed by  the  change  in  the  direction  of  the  bull, 
and  by  the  two  winged  rams  placed  cross-ways 
at  the  two  places.  In  the  great  zodiac  of  the 
same  city>  the  marks  would  be  the  placing  across 
of  the  bull,  and  the  reversure  of  the  sagittary, 
and  between  the  dates  of  Esne  and  those  of 
Dendera  there  would  intervene  only  a  portion  of 

the  inscription.  It  is  true  that  the  temple  existed  before^ 
iuid  was  seen  by  Strabo^  but  this  forms  no  argument  against 
the  erection  of  the  portico  at  a  subsequent  period* 

•  Consult  also  Young,  Suppl.  to  the  article  Egypt,  in  the 
Encyclopaedia  Brit.  p.  50.  coI«  2. 
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a  constellatioD,  a  space,  however,  stfll  too  long 
for  edifices  so  similar  to  each  othen 

.  M.  Testa,  attempting  to  fix  the  date  of  the 
micmument  by  another  method,  goes  so  far  as  to 
suppose  that  if  the  virgin  is  placed  at  Esne  at 
the  head  of  the  zodiac,  it  is  because  the  inten- 
tion was  to  represent  the  year  of  the  era  of  Ac- 
tiam,  such  as  it  had  been  established  for  Egypt 
by  a  decree  of  the  senate  cited  by  Dion  Cassius*, 
and  which  commenced  on  the  day  of  the  taking 
of  Alexandria,  which  happened  in  the  month  of 
September  f . 

We  might  mention  a  great  many  other  opi- 
nions  on  the  same  subject  t>  but  it  appears  to 

*  Dion.  CflsSp  lib.  LI^ 

t  See  the  Dissertation  by  the  Abbe  Dominique  Testa,  So« 
pra  due  zodiaci  novellamente  scoperti  nell'  E^tto^  Rome, 
1802,  p.  34. 

i  For  example,  M.  Rhode  proposes  two :  the  first  would 
refer  the  zodiac  of  Dendera  to  a  period  of  591  years  before 
Chriat^  in  the  reign  of  Amasis,^  who,  according  to  Herodotus, 
had  a  passion  for  architecture,  and  caused  magnificent  works 
to  be  constructed  in  all  the  temples.  According  to  the 
second,  it  would  be  referred  to  the  period  of  1290  before 
Christ,  in  the  reign  of  Proteus,  or  his  successor  Rhampsini- 
tes,  who,  as  Herodotus  relates,  had  also  placed  before  the 
temple  of  Vulcan  at  Memphis,  two  statues,  one  of  which  re« 
presented  summer,  the  other  winter.     Consult  Rhode,  Essay 
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as  that  we  have  already  enough  for  our  pur« 
pose,  which  is  to  prove  that  it  is  far  from  being 
the  case  that  the  enormous  antiquity  attribut-' 
ed  to  these  monuments  is  not  contested,  and 
that  no  solid  conciusibn  can  be  drawn  from 
them  regarding  the  antiquity  of  the  people  by 
whom  they  were  constructed* 


^The  Zodiac  is  far  from  hearing  in  itself  a  certaiA 
and  excessively  remote  date. 

But  there  are  writers  who  have  pretended 
that  the  zodiac  itself  bears  this  date,  because 
the  names  and  figures  given  to  them  are  an 
index  of  the  position  of  the  colures  at  the  time 
of  its  invention ;  and  this  date,  ifi  the  opinion 
of  many,  is  so  evident  and  so  remote,  that  it  is 
a  matter  of  indifference  whether  the  represen- 

on  the  age  of  the  zodiac,  and  the  origin  of  the  constellaticmsi 
in  German,  Breslaw,  1809>  4to.  p.  78.  M.  Latreille,  Member 
of  the  Academy  of  Sciences,  has  newly  published  a  memoir 
on  this  subject,  (Recherches  sur'  les  sodiaques  ^gyptiens,) 
in  which  he  fixes  the  epoch  of  the  zodiac  of  the  great  tem- 
ple of  Esne  at  2550  years  before  Christ;  that  of  the  small 
zodiac  at  1760;  that  of  the  portico  of  Dendera  at  670,  and 
that  of  the  circular  planisphere  at  550. 
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tttionft  viikh  we  possess  of  this  circle  sre  of 
great  antiquity  or  not. 

Thej  do  not  observe,  that  in  the  kind  of  ar- 
gument, there  is  a  compGcation  of  Aree  suppo- 
sitions eqcudljr  uncertaai ;  th%  country  in  wbtdi 
the  zodiac  is  admitted  to  ba?^  been  invented ; 
the  signification  supposed  to  have  been  given 
to  the  constellations  which  occupy  it ;  and  the 
position  in  which  the  colure  may  have  been  re- 
latively to  each  constellation,  at  the  time  when 
this  signification  has  been  attributed  to  it.  Ac- 
cording as  other  allegories  have  been  imagined, 
or  as  these  allegories  are  admitted  to  bear  rela- 
tion to  the  constellation  of  which  tke  sun  occu- 
pied the  first  degrees,  or  to  that  of  which  he  oo> 
cupied  the  middle,  or  to  that  where  he  begian 
to  enter,  that  is  to  say,  of  which  he  occupied 
the  last  degrees,  or,  lastly,  to  that  which  was 
opposite  to  him,  or  which  rose  at  n^ght ;  or,  ac- 
cording as  the  invention  of  these  allegories  is 
represented,  as  having  been  made  in  another 
climate^  must  the  date  of  the  zodiacs  also 
change.  The  possible  variatioffs  in  this  respect 
might  comprehend  so  much  as  the  half  of  the 
revolution  of  the  fixed  stars,  that  is  to  say, 
13,000  years,  and  even  more. 
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I<i  ^is  immBer  Plncke,  getieraliziBg  some 
kidicati^diis  of  ^  tt&etewte,  imaged  that  the 
ram  aDfiomices  tiie  commencement  of  the  sun's 
elevatiott^  unA  ^e  vernal  equinox ;  that  the 
cancer  indicated  his  retrogradation  to  lite  sum- 
mer solstice;  ^al  the  balance,  the  fiign  ofequa- 
Nty,  denotes  tite  autmmnd  equinox  ^;  and  that 
the  Capricorn,  a  dimhing  anhnal,  indicates  the 
winter  solstice,  after  which  the  sun  returns  to 
us.  After  this  method,  if  we  place  the  inven- 
tWA  •of  l^e  %oifoc  in  a  temperate  climate,  we 
fibati  hai^  rains  under  aqusfriua,  4he  dropping  of 
lambs  «Bd  kids  under  lAie  imlm^  excessive  beats 
under  the  lion,  liie  reaping  of  cdrn  tfnder  the 
▼ii^n,  the  time  of  hunting  under  tlie  sagittaiy, 
and  so  on,  and  the  ^nsUems  will  be  equally  ap- 
pwpriate.  If  we  f>lace  the  colures  at  the  com- 
mencemfeut  of  tlie  ooastdRations^  or  ait  least  the 
equinox  at  the  first  irtan  of  aoriei^  the  period  ob- 
tained Is  onLy"  989  years  before  Christ,  an  epoch 
evidently  too  modern,  ^and  wbidi  woiM  render 
it  itecessary  to  recur  to  a  <:omplete  oquinerxial 


*  Varro«  de  Lingua  Latina,  lib.  vi.  Signa,  quod  aliquid 
signifioent,  ut  libra  aequinoctium.  MacrobiuSi  Sat.  lib.  i.  cap. 
xxi.  Capncomua  abiafinrms-partibuaad  superas  solem  «e« 
ducens  capne  naturam  videtur  imitari. 

4 
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period,  or  26,000  years.  But  if  the  equinox 
be  supposed  to  pass  through  the  middle  of  the 
consteUation,  a  period  of  about ,  1000  or  1200 
years  higher  is  obtained,  16  or  I7OO  years  be« 
fore  Christ ;  and  this  is  what  many  celebrated 

men'  have  believed  to  be  the  true  epoch  of  the 

* 

invention  of  the  zodiac,  the  honour  of  which 
they  have,  for  reasons  equally  futile,  given  to 
Chiron. 

£ut  Dupuis,  who  required,  for  his  whimsical 
opinions  regarding  the  origin  of  religions,  that 
the  figures  should  have  been  given  to  the  con* 
stellations  at  a  much  earlier  period,  has  search- 
ed another  climate,  in  order  to  find  other  ex- 
planations of  the  emblems,  and  to  deduce  from 
them  another  epoch.  If  upon  taking  the  ba- 
lance for  an  equinoxial  sign,  and  suf^osing  it 
at  the  vernal  equinox,  it  he  supposed  that  the 
zodiac  had  been  invented  in  Egypt,  explana- 
tions equally  plausible  will  still  be  found  for 
the  climate  of  that  country  ^.  The  Capricorn, 
an  animal  with  the  tail  of  a  fish,  will  mark  the 
commencement  of  the  rise  of  the  Nile  at  the 


*  See  the  Memoir  on  the  Origin  of  the  ConsteUatkmf^  in 
Dupuis's  Origin  of  Religion,  vol.  iii.  p.  384,  et  seq. 
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sunmier  sdAice;  the  aquarius  and  the  fishes, 
the  progress  and  diminutioii  of  the  inundation ; 
the  bull,  the  time  of  labouring ;  the  virgin,  the 
time  of  reaping ;  add  they  will  mark  them  at 
periods  when  these  operaticms  actually  took 
place*  In  this  system  the  zodiac  will  have 
15,000  *  years  for  one  sun  supposed  at  the  first 
degreeof each sigp,  more  than  16,000  for  the 
middle,  and  4000  only  on  supposing  that  the 
emblem  has  been  given  to  the  sign  to  which 
the  sun  was  opposite  f.  Dupuis  has  chosen  the 
15,000  years,  and  it  is  upon  this  date  that  be 
has  founded  the  whole  system  of  his  celebrated 
work. 

There  are  not  wanting,  s(mie,  however,  who, 
admitting  also  that  the  zodiac  has  been  invent- 
ed in  Egypt,  have  imagined  allegories  applica- 
ble to  later  times.  Thus,  according  to  Mr. 
Hamilton,  the  virgin  would  represent  the  l^d 
of  Egypt,  when  not  yet  fecundated  by  the  in- 
undation ;  the  lion,  the  season  when  that  coun- 


*  Idem,  ibid.  p.  S67. 

t  Dapuis  himself  suggests  this  second  hypothesis^  ib.  p. 
340. 


U 
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try  16  inoBt  IkUe  to  be  overron  by  fwadmm 
atiimats,  and  W(m\ 


Thift  bigh  antiquity  ctf  15/X)d  years  wi 
be^es^  dfaw  tbe  abmni  coosequeBil^  liiaLlte 
Egyptiacfs,  t^bo  i^esente^  ev^  thing  by 
toiblems,  abd  who  necessarily  attadied  a  great 
ifnportaikie  td  tbe  dreomstatice,  that  thote 
eddbleikii  wei^  OctdtttuneA  t^  tbe  ideas  wUch 
they  had  to  re{)resent,  had  preserved  the  si^ 
of  the  2odiac»  thdtiM^ds  of  yearp  after  tibay  had 
ceased  to  correspond  in  any  way  with  their 
origmal  signification. 

« 

The  late  Remi  Raige  endeavoured  to  sustain 
tbe  (^iinion  of  Diqmis^  by  an  argument  of  an 
entirely  new  kind  K  Having  observed  that 
significations  more  or  less  analogous  to  tbe 
figures  oi  the  signs  of  the  sodiac  might  be 
fbond  for  the  Egyptian  names  ef  the  months, 
on  explaining  them  by  the  oriental  languages^ 
and  finding  in  Ptolemy  that  spifi,  whidi  signifies 
Capricorn,  commences  at  the  20th  of  June,  an3 


*  iBgyptiAca,  p.  215. 

t  See,  in  the  Great  Work  on  Egypt,  Antiquities,  Me- 
moirsy  .vol.  L  the  Memoirs  of  M.  Remi  Raige,  on  the  nomi- 
nal or  primitive  zodiac  of  the  Egyptians.  See  also  the  table 
of  Grecian,  Roman,  and  Alexandrian  months,  in  the  Ptolemy 
t>f  M.  Halma,  vol.  iii. 
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coMe^Uemty  ^otuen  htttHe^ttity  sifter  the  siim- 
met  ^Istide,  be  cotlduded  that,  at  the  begin- 
tring,  the  CAprictym  itsdf  way  at  the  hummer  sol- 
stf6^,  and  m  of  the  other  ^igtt$,  as  had  been 
pretended  by  Dupuis. 

Btrt,  besides  that  the^e  etymologies  are  so 
fnneh  dependeift  upon  confeetnre,  Raige  did 
not  pereeive  that  H  was  simply  by  chance  that 
five  ytars  afte^  the  battle  of  Aetinm,  in  the  year 
^  het'oie  Christ,  at  the  establishment  of  the 
fixed  year  of  Alexandria,  the  first  d^y  of  Thoth 
corresponded  with  the  twenty-ninth  of  the  Jn- 
lian  August,  and  continues  to  correspond  since 
that  time.  It  is  only  from  this  period  that  the 
Egyptian  months  commenced  at  fixed  days  of 
the  Julian  year,  bat  at  Alexandria  only  j  and 
even  Rolemy  does  not  the  less  continue  to  em* 
ploy  in  his  almagest  the  ancient  Egyptian  year, 
with  fts  vague  months  ♦.  j 


•  *  See  the  Historical  Researches  regarding  the  Astronomi- 
cal Observations  of  the  Ancients^  by  M.  Ideler,  a  translation 
of  which  has  been  inserted  by  M.  Hahna^  in  the  third  vo* 
lume  of  his  Ptolemy ;  and  particularly  the  Memoir  of  M. 
Freret  on  the  opinion  of  La  Nauze,  relative  to  the  establish  . 
ment  of  the  Alexandrian  year,  in  the  Memoirs  of  the  Acade- 
my of  Belles  Lettres^  vol.  xvi.  p.  308. 

U2 
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Why  might  not  the  names  of  the  signs  have 
been  given  to  the  months,  or  the  names  of  the 
months  to  the  signs  at  any  period  whatever,  in 
the  same  arbitrary  manner  as  the  Indians  have 
given  to  their  months  twelve  names  selected 
from  among  those  of  their  twenty-seven  lunar 
houses,  for  reasons  which  it  is  impossible  at  the 
present  day  to  guess  *  ?  The  absurdity  whidi 
there  would  have  been  in  preserving,  attached 
to  the  constellations,  during  15,000  years,  fi- 
gures and  sjrmbolic  nances,  which  no  longer 
bore  any  relation  to  their  position,  would  have 
been  more  sensible  had  it  been  carried  so  far  as 
to  preserve  to  the  months  those  very  names 
which  were  continually  in  the  mouths  of  the 
people,  and  whose  inaptitude  would  be  in- 
stantly perceived.  Besides,  what  will  be- 
come  of  all  these  systems,  if  the  figures  and 
names  of  the  zodiacal  constellations  had  been 
given  them  without  any  relation  to  the  course 
of  the  sun,  as  their  inequality,  the  extension  of 
many  of  them  into  those  without  the  zodiac, 
and  their  manifest  connections  with  the  neigh- 


*  See  the  Memoir  of  Sir  W.  Jones  on  the  Antiquity  of  the 
Indian  Zodiac,  Calcatta  Memoirsi  vol.  ii. 
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bouring  consteilatioas  seem  to  diow  *  ?  What 
would  be  the  result  stiU,  if,  as  Macrobius  ex- 
pressly asserts  f,  each  of  the  signs  were  an  em* 
blem  of  the  sun»  considered  with  regard  to 
^dme  one  of  its  e£fects,  or  of  its  general  jAeno- 
mena,  and  without  reference  to  the  months  in 
which  it  passes,  whether  in  the  sign,  or  to  its 
4>ppoSi{e  ? 

Lastly,  what  would  become  of  these  conjec- 
tures, if  the  names  had  been  given  to  the  divi- 
sions of  time  or  space,  as  they  are  now  given  by 
astronomers  to  what  they  call  the  signs,  and  had 
not  been  applied  to  constellations  or  groups  of 
stars,  but  at  an  epoch  determined  by  chance,  so 
that  no  conclusion  could  be  formed  from  their 
signification  :|:  ? 

*  See  the  zodiac  explained^  or  Researches  regarding  the 
Origin  and  Signification  of  the  Constellations  of  the  Grecian 
Sphere^  translated  from  the  Swedish  of  M.  Swartz.  Paris^ 
I«09. 

f  Saturnalia,  lib.  i.  cap.  xxi.  sub.  fin.  Nee  solus  ho,  sed 
signa  guoque  universa  zodiaci  ad  naturam  soUsjure  referuntur, 
he.  It  is  only  in  the  explanation  of  the  lion  and  Capricorn 
that  he  has  recourse  to  any  phenomenon  which  refers  to  the 
seasons;  even  the  cancer  is  explained  in  a  general  point  of 
view,  and  with  reference  to  the  obliquity  of  the  sun's 
march* 

X  See  the  Memoir  of  M.  de  Guignes,  on  the  Zodiac  of  the 
Oriental  Nations,  in  the  Memoirs  of  the  Academy  of  Belles 
Lettres,  vol.  xlvii. 

u3 


994f  TBMOMY  OW  TBE  SABTB- 

There  is,  without  daabtj  enough  to  deter  an 
ingenious  mind  from  searehing  in  aBtraaomy  fer 
prooft  of  the  antiquity  of  the  nations ;  but  were 
these  pretended  proofs  as  solid  as  they  are  vague 
and  unsatisfactory,  it  would  establish  no  conclu- 
sion against  the  great  catastrophe,  which  has  left 
monuments  in  other  respects  sufficiently  demon- 
strative of  its  existence ;  all  that  it  would  be  ne- 
cessary to  admit  is,  ^hat  some  modems  have 
thought,  that  astronomy  was  among  the  number 
of  the  sciences  that  were  preserved  by  those 
who  escaped  from  that  catastrophe. 
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In  CivU  History  records  are  consuUed,  medals  examined,  and 
antique  inscriptions  deciphered,  in  order  to  determine  the  epochs 
of  human  revolutions  f  and  verify  moral  events;  so  in  Natural 
History  fve  must  search  the  archives  of  the  world;  dram  from 
the  bowels  0^  the  earth  the  monuments  of  former  times  ;  collect 
ihe  fragments,  and  gather  into  one  body  of  proofs  all  the  indices 
of  physical  changes,  tohich  may  enable  us  to- retrace  the  differ* 
ent  ages  of  nature.  It  is  thus  only  that  we  can  fix  some  poifits 
in  the  immensity  of  space,  and  mark  the  progressive  stages  in 
the  eternal  march  of  time. 
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Note  A.    §  4,  p.  7. 
On  the  StAHdence  qf  Strata. 

M.  CuviEB  adopts  the  opinion  of  De  Luc,  that  aU  the 
older  strata  of  which  the  crust  of  the  earth  is  composed, 
were  originaUy  in  an  horizontal  situation,  and  have  been 
raised  into  their  present  highly-inclined  position,  by  subsi- 
dences that  have  taken  place  over  the  whole  surface  of  the 
earth. 

It  cannot  be  doubted,  that  subsidences,  to  a  considerable 
extent,  have  taken  place ;  yet  we  are  not  of  opinion  that 
these  have  been  so  general  as  maintained  by  these  geologists. 
We  are  rather  inclined  to  beUeve,  that  the  present  inclined 
position  of  strata  is  in  general  their  original  one;-~an  opi- 
nion which  is  countenanced  by  the  known  mode  of  conneo* 
tion  of  strata,  the  phenomena  of  veins,  particularly  cotem- 
poraoeous  veins,  the  crystalKne  nature  of  every  spedes  of 
older  rock,  and  the  great  regularity  in  the  direction  of  strata 
throughout  the  globe. 
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The  transitioii  and  flietz-rocks  also  afe  much  more  of  a 
chemical  or  crystalline  nature  than  has  been  generally  ima« 
gined.  Even  sandstone,  one  of  the  most  abundant  of  the 
flcBtz-rocks,  occasionally  occurs  in  masses,  many  yards  in 
extent,  which  iqdividuiilly  have  a  tabular  or  ftcati^led  struc- 
ture :  but  when  viewed  on  the  great  scale,  appear  to  be 
great  masave  distinct  concretions.  These  massive  concre- 
tions, with  their  subordinate  tabular  structures,  if  not  care- 
fully investigated,  are  apt  to  bewilder  the  mineralogist,  and 
to  finrce  him  to  have  recourse  to  a  geneial  system  of  subsi- 
dence or  elevation  of  the  strata,  in  order  to  explain  the 
phenomena  they  exhibit. 

Note  B.     §  7,  p.  20  and  21. 
On  'Primitive  Bocks. 

As  the  enumeration  of  primitive  mountain  roAs  in  Ae 
text  is  incomplete,  we  have  judged  it  useM  to  give  in  this 
note  a  more  full  account  of  them.  Primitive  mountains, 
in  general,  form  the  highest  and  most  rugged  portions  of 
the  eartVs  surfiiee,  and  extend  in  the  form  of  chains  of 
mountain-groups  throughout  the  whole  earth.  These 
mouBtaiu-groups  are  generally  highest  in  the  middle,  and 
lowest  towards  the  sides  and  extremities ;  and  the  moun- 
tain-rocks of  which  they  are  composed,  are  so  arranged,  that 
in  general  the  middle  and  highest  portions  of  the  group  are 
composed  of  older  rocks  than  the  lateral  and  lower  portions. 
As  far  as  we  know  at  present,  granite  is  often  the  didest 
and  first  formed  of  all  the  primitive  rocks;  This  rock  is 
composed  of  felspar,  quartz,  and  mica,  and  varies  in  its  struc- 
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tiire  fiom  conne  to  yegy  smiiil  gmnvlar.  It  sometfaneB  «l* 
tflTPfttes  wiih  beds  of  quaiti  and  C^jipar,  and  is  often  tra- 
veivei  bj  OQtemponuuoiis  wtins  of  gramte,  of  quartz,  and 
jof  ielspaTf  The  newer  or  upper  pprtipns  of  the  fennation 
PQQjtain  CQtenaparaaeaus  maftcs  of  porphyry,  sycnkei  horn- 
blende rock,  limestone,  &c.  It  frequently  forms  the  high- 
est, and  at  the  same  time  the  central  parts  of  mountain- 
groups.  The  nest  roekf,  in  ppint  of  antiquity,  or  that 
which  rests  immediately  upon  the  granite,  is  gneiss,  which 
has  a  distinct  alaty  structure,  is  stratified,  and,  like  gran- 
ite,  )s  cpmupcied  of  fekpai^  quartZy  apd  mica*  It;alteniates 
wit^  tbe  newer  portions  of  the  granite,  and  swnrtamesco- 
tempori^^ixiis  y^im  of  th^  W9  iwk  ahooi^  into  masses  of  the 
9thfr^  It  op?»l9iiqs  subordiiuite  formaiions  of  granite,  pori- 
pbyry)  ly^ite,  tmpa  quart9»  limmtmr,  and  congkmiarated 
gneiss.  Th^  nsxt  rock  in  the  sdHes  is  niea^sbte,  whidi 
rests  upon  the  gneiss.  It  is  composed  of  quafita  and  mica, 
and  has  a  distinct  slaty  structure,  and  is  stratified.  It 
idttmales  with  gneiss,  and  oontams  various  subordinate 
finrmations,  as  granite,  porphyry,  syenite,  trap,  quartz, 
serp^tine,  limestone,  and  conglomerated  mica-slate.  It 
is  often  traversed  by  cotemporaneous  veins,  from  the  small- 
est discernible  magnitude  to  many  yards  in  width.  The 
mica-slate  is  succeeded  by  clay-slate,  which  rests  upon  it, 
and  sometimes  alternates  with  it.  It  differs  from  mica-slate, 
gneiss,  and  granite,  in  its  conq^tion,  being  in  general  a 
simpfe  roek ;  and  in  some  instanpes  principally  composed 
of  mica,  in  others,  to  all  appearance,  of  felspar.     Besides 

granite,  porphyry,  trap,  syenite,  limestone,  serpentine,  con- 
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gkMnaafted  cla]r*8late  *,  quartz,  it  also  oontamB  the  fellow^ 
iog  fonnatirtmi;  flin^ntlatey  wliet«kite,  ta&mdkte,  aliiin- 
slafe,  and  diawing-date.  The  calcaseoas  roeks  mentioned 
by  Cttvier,  as  testing  upon  die  shite,  do  not  belong  to  tUs 
chtts ;  they  are  transition  limestme^  and  contain,  aldiough 
laidy,  testaceous  petnfiictions. 

Note  C.    §  7,  p.  21. 

Crystallised  Marbles  resting  on  sheOy  SittUa. 

M.  Cuvier  says,  <<  the  oystallized  marUes  never  cover 
the  shelly  strata.^  This  observation  is  not  perfectly  cor- 
lect ;  finr  tnmsition  limestone,  and  certain  magnesian  floetz 
limestones,  in  some  varieties  of  the  Java  limestone,  which 
are  to  be  consideied  as  crystallized  marUes,  contain  testa- 
ceous petrifiictions,  and  alternate  with  odier  strata  that 
contain  petrified  shells. 

Marble,  or  granular  foliated  limestone,  occurs,  along 
with  fl(etz  trap  rod»,  in  the  coal  formation,  in  different 
parts  of  Scotland,  as  upon  the  Lomonds,  in  Fifeshire,  Skc 

NotkD.    §7,  p.  28. 

Relied  Masses  upon  the  Mountains  of  Jura. 

Numerous  large  blocks,  or  masses  of  mountain  rocks,  are 
met  with  in  almost  every  country  of  Eurc^,  and  frequent- 

*  The  primitive  conglomerated  rocks,  mentioned  above,  as  occur- 
ring in  gneiss,  mica-slate,  and  clay-slate,  are  sometimes  named 
grey-wacke. 
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ly  very  far  removed  from  their  Qriginal  situations.  Switz- 
eriand  and  the  surrounding  countries  present  numerous 
and  very  interesting  appearances  of  this  kind.  On  the 
mountains  of  Jura,  immediately  in  the  line  of  direction  of 
the  Vallais,  and  nearly  to  the  height  of  6000  feet,  enor- 
mous blocks  of  granite  are  found  resting  upon  the  limestone 
rocks  of  that  range  of  mountains.  These  blocks  are  of 
that  species  of  granite  which  fi)rms  the  mountain  of  Omex, 
belonging  to  the  group  of  Mont  Blanc  ;  hence  it  is  infer- 
red that  they  must  have  been  transported  by  the  force  of 
water  from  that  region  to  their  present  situation. 

Masses  of  conglomerate  also  occur  upon  the  Jura  moun- 
tains, of  the  same  varieties  as  those  which  occur  in  fixed 
rocks  at  Valorsine,  and  other  places  in  the  vicinity  of  Mont 
Blanc.  Blocks  of  grey-wacke  and  of  black  limestone  are 
amongst  the  rolled  blocks,  and  these  also  can  be  traced  as 
fixed  rocks  in  the  Vallais. 

* 

An  explanation  of  the  distribution  of  these  blocks  is  gi- 
ven in  the  article  Mineralogy  in  the  Supplement  to  the 
Encyclopaedia  Britanpica. 

Many  phenomena  of  the  same  description  are  to  be  ob- 
served  in  Scotland.  It  would  be  an  interesting  and  valua* 
ble  addition  to  the  geology  of  Great  Britain,  to  have  a  map 
oonstrtlcted  representing  the  distribution  of  these  blocks 
over  the  whole  surface  of  the  island. 
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Salisbury  Craigs. 

The  froBl  of  Salisbury  craigs,  near  Edinburgh,  affords  a 
fine  example  of  the  natural  chronometer,  described  in  the 
text.  The  acclivity  is  covered  with  loose  masses  that  have 
fallen  firom  the  hill  itself;  and  the  quantity  of  debris  is  in 
proportion-  to  the  time  which  has  elapsed  since  the  waters  of 
the  ocean  formerly  covered  the  neighbouring  country.  If  a 
vast  period  of  time  had  elapsed  since  the  surface  of  the 
earth  had  assumed  its  present  aspect,  it  is  evident,  that 
long  ere  now  the  whole  of  this  hill  would  have  been  enve- 
loped  in  its  own  debris.  We  have  here,  then,  a  proof  of 
the  ecmiparatively  short  period  since  the  waters  left  the  sur- 
&ce  of  the  globe,— a  period  not  exceeding  a  few  thousand 
years. 

Note  F.     §  10,  p.  26. 

On  the  Alluvial  Land  cf  the  Danish  Islands  in  the  Sal- 
tic^  and  on  the  Coast  of  Sleswiek, 

In  this  section,  Cuvier  gives  a  clear  and  distinct  account 
of  several  kinds  of  alluvial  formations.  M.  De  Luc,  iathe 
first  volume  of  his  Geologic^  Travels,  describes  the  alluvial 
formations  that  cover  and  bound  many  of  the  islands  in  the 
Baltic  and  upon  the  coast  of  Denmark,  and  gives  ^  inte- 
resting  an  account  of  the  modes  followed  by  the  inhabitants 
in  preserving  these  alluvial  deposites,  that  we  feel  pleasure 
in  communicating  it  to  our  readers. 
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Darfog  my  s^  at  Huflum^  I  had  the  advantage  of  pass- 
iilg  id jefCBinga  Toy  agreeiddy  and  {urofitably  at  the  house 
-mt  M^  HattB^  with  hoM  e^itn  iamilyy  and  t?Fo  D^idii  officers^ 
M«)or  Behdiaiili}  dommandant  at  HuAirai  and  Cj^tam 
Bdtfon  de  fiktack&v^.  The  ee>n venation  often  tamed  on  the 
thjett^'  6f  Tttj  excnrskns,  and  partieitkiiy  on  die  riatnrtl 
liisto]^  6f  the  tMM  and  o^  the  idand9i  nspaitiDg  whicll 
M^  lEI^t2  oUignigiy  Undertook  to  give  me  eiUiaets  firom  tke 
dhtmiidesr  of  the  conmtfy.  "fhis  led  ns  to  speak  ef  the  Da- 
nish islandi^ ;  and  those  officers  giving  me  such  deBcriptionl 
of  them  as  Were  very  interesting  to  my  olfect^  I  begged 
tlieir  p^rtuisfiAOn  to  write  ddwn  in  their  preienoe  thepinei^' 
pat  eitcumstances  which  they  conmiunieated  to  me  These 
1^111  fiirtn  the  first  addition  to  my  own  observations ;  I  shall 
dAetwatds  proceed  to  the  infermation  wfaieh  I  obtained  from 
M.  Hart*. 

The  two  principal  islands  of  the  Danish  Archipelago, 
those  of  Fnnen  and  Seeland  (or  2dand),  as  well  afr  some 
small  islands  in  the  KattegsAe,  namely,  Lenoe,  Anhok» 
and  Samsoe,  are  hilly,  and  principally  composed  of  ^^^^^9 
and  in  these  are  found  gravel  and  bhcJcs  of  granite^  and 
of  other  stones  of  that  class,  exactly  in  the  same  manner 
as  in  the  country  which  I  have  lotdy  described,  mid  its 
islands  m  the  North  Siea.     On  t^  borders  of  the  t#e  first 


*  By  geett  is  understood  the  alluvial  matter  which  is  spread  over 
the  surface  hoth  of  the  hilly  and  low  country^  and  appears  to  have 
been  fkftmeA  the  last  time  the  waters  of  the  oeean  stood  over  the 
susface  of  the  earth.*— J. 
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oftheie  Danidi islaads,  there  aie  alio  Afadbt in  theses; 

but  only  in  fiont  i£  abrupt  eossts^  as  is  the  case  widi  the 

islands  of  Pod  and  Bngen,  and  along  the  coasts  of  die 

Balde.    The  lands  added  to  these  isLmds  of  geest  are  in 
most  part  composed  of  the  JOfKl  of  the  sea,  the  land  waten 

there  being  reiy  inconsiderable ;  and  to  the  south  of  diem 
have  been  formed  several  islands  of  the  same  nature,  the 
diief  of  which  are  Laland  and  Falster,  near  Seeland* 
These,  like  the  marsch  islands  in  the  North  Sea,  are  sand- 
banks accumulated  by  the  waves,  and  when  covered  with 
grass,  continuing  to  be  farther  raised  by  the  sediments 
deposited  between  its  blades.  In  the  Baltic,  where  there 
areno  sensible  tides,  sudi  islands  may  be  inhabited  with- 
out dikes,  as  well  as  the  extensions  of  the  coasts;  because, 
being  raised  to  the  highest  level  of  that  sea,  while  their 
declivity  under  water  is  very  small,  and  being  also  more 
firm  in  their  composition,  the  waves  die  away  on  their 
shores;  and  if^  in  any  extraordinary  case,  the  sea  rises 
over  them,  it  leaves  on  them  fresh  deposits,  which  increase 
their  heights.  These  soils  are  all  perfectly  horvsonUd^  like 
those  added  to  the  coasts  of  the  continent 

Some  of  these  islands  approach  entirely  or  in  part  to  the 
nature  of  that  of  Rugen.  This  island  of  Seeland,  on  that 
side  which  is  called  Hedding,  has  a  promontory  composed 
of  strata  of  chaffc  with  its  flints.  The  island  of  Moen, 
(or  Mona,)  on  the  south  of  the  latter,  has  a  similar  pro- 
montory near  Maglebye  and  Mandemark ;  and  the  island 
of  B<»mholm,  the  easternmost  of  those  belonging  to  Den- 
mark, contains  strata  of  caalj  covered  by  others  of  sancU 
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stone,  jnienomena  Kke  these,  evident  symptoms  of  the 
most  violent  catastrophes  at  the  bottom  of  the  ancient  sea, 
proceeding,  as  I  think  I  have  clearly  shewn,  from  the 
*  subsidence  and  angular  motions  of  large  masses  of  strata, 
which  must  have  forced  out  the  interior  fluids  with  the 
utmost  impetuosity,  it  is  not  surprising  that  so  tnany  frag- 
ments of  the  lowermost  strata  are  fbund  dispersed  over  this 
great  theatre  of  ruins. 

i  now  proceed  to  the  details  which  I  received  from  M. 
Hartz ;  beginning  by  a  specific  designation  of  the  islands 
dependent  on  the  province  of  Sleswigh,  such  as  they  are  at 
present,  belonging- to  the  three  classes  already  defined. 
7^0  commence  from  the  north ;  Fanoe,  Rom,  Sylt,  and 
Amrom,  were  originally  islands  of  the  same  nature  as  the 
neighbouring  continent,  but  have  bieen  since  extended  by 
marsches  K  The  soil  of  these  islands,  with  its.  gravel  and 
blocks  of  primordial  stones,  was  at  finst  barren,  as  the  geest 
is  naturally  every  where ;  but  is  become  fertile  by  nranure, 
of  which  there  has  been  no  deficiency,  since  those  grounds 
have  been  surrounded  with  marsch,  where  the  cattle  are 
kept  in  stables  during  the  winter.  In  the  island  of  Sylt, 
there  are  spaces  consisting  of  moor;  but  its  head  of  land, 
which  extends  on  the  south  as  fiir  as  Momum,  is  compos- 


*  By  mart^h  is  understood  the  new  land  added  to  the  co^ts 
since  th*e  hust  retiring  of  the  water  of  the  globe  from  the  surface  of 
the  earthy  and  is  formed  by  the  sediments  of  rivers,  mixed  more 
or  less  with  sand  from  the  bottom  of  the  sea.-~  J. 
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•d  eotisdj  of  inarwA^  and  is  bcndeied  with  dimes  tovaids 
the  open  fesy  beeans^  thejjfidiniflnti  of  the  men  not  neacb" 
log  mj  fiurthety  the  sea-^and  impelled  against  it  bj  tbe 
waves  vemains  pore,  and  is  tbnsiaised  bj  the  winds  in  hil- 
kclES  on  the  shore.  The  shaUaw  bottom  of  the  sea,  be- 
tween this  island  and  Aat  of  Fora,  is  of  geesi:  at  kw  wa- 
ter, it  may  be  passed  over  mi  tnoi ;  and  there  aie  finmd  on 
it  gravel  and  blocks  of  granite.  But  on  the  sune  side  of 
Fora  there  is  a  great  extent  of  marsch^  beginning  fiom 
St  Laiuencius.  Among  the  ishmds  consisting  entiiely 
t^marich  and  surrounded  with  dikes,  the  most  consideta- 
Ue  are  Pellworm  and  Nord  Strand ;  and  among  the  Hsl- 
ligs,  or  those  inhabited  without  dikes,  the  chief  are  CHant, 
Nord-marsb»  Langne,  Ghroode,  and  Hooge. 

Such  are  the  islands  on  this  coast,  in  their  present  stale, 
now  rendered  permanent  by  the  degree  of  pedection  at 
which  the  art  of  dike-making  is  arrived.  But,  in  filmier 
times,  though  the  ori^'iita^  land  was  never  attacked  by  the 
eea^  which,  by  adding  to  it  new  lands,  soon  formed  a  bas- 
rier  agunst  its  own  encroachments,  the  latter,  and  the  is- 
lands  composed  o£  the  same  materials,  were  subject  to 
great  and  sudden  changes,  v«ry  fktal  to  those  who  were 
^gaged  to  settle  on  them  by  the  richness  of  their  soil, 
comparatively  with  the  continental.  The  inhabitants, 
who  continued  to  multiply  on  them  during  several  genera- 
tions, were  taught,  indeed,  by  experience,  that  they  might 
at  last  be  invaded  by  the  element  which  was  incessantly 
threatening  them;   but  having  as  yet  no  knowledge  of 
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zMtund  tAMBes,  they  Mindfy  ooiittdeied  those  that  endait. 
gerM  diem  as  supematwal,  and  for  a  long  time  used  no 
pveciautioiis  ftr  their  own  securitjr.  They  were  ignorant  of 
tbe  dreadftd  e^Racts  of  a  certain  association  of  drcumstanoes, 
raare  indeM,  but,  vlien  occurring,  absolutely  destructive  of 
these  marschee.  This  association  C(Hisists  of  an  extrainr- 
dinory  elevation  of  the  level  of  the  Nofth  Sea,  bom  the 
long  continuance  of  certain  winds  in  the  Atlantic,  with  a 
violent  storm  occurring  during  the  tides  of  the  new  or  full 
moon;  for  then  the  sea  rises  above  the  level  of  all  the 
marsches;  md  before  liiey  were  secured  against  such  at- 
tacks, the  waves  rolling  over  them,  and  tearing  away  the 
grass  which  had  bound  their  surface,  they  were  reduced 
to  the  state  of  mere  banks  of  sand  and  mud,  whence  they 
had  been  drawn,  by  the  long  course  of  ordinary  causes. 
Such  were  the  dreadful  accidents  to  which  the  first  settlers 
on  these  lands  were  exposed;  but  no  sooner  were  they 
over,  than  ordinary  catises  began  again  to  aiBt ;  the  sand- 
banks rose;  thar  surface  was  oovered  widi  grass;  the 
coast  was  thus  extended,  and  new  islands  were  formed; 
time  efiaced  the  impression  of  past  misfortunes;  and  those 
among  the  inhabitants  of  these  dangerous  soils,  who  had 
been  able  to  save  themselves  on  the  coast,  ventured  to  re- 
turn to  settle  on  them-  again,  and  had  time  to  multiply, 
before  the  recurrence  of  the  same  catastrophes. 

This  has  been  the  general  course  of  events  on  all  the 
coasts  of  the  North  Sea,  and  particularly  on  those  of  the 
countries  of  Sleswigh  and  Holstein.  It  is  thus  that  the 
origin  and  progress  of  the  art  of  dikes  will  supply  us  witl| 

X  2 


308  ON  ALLUVIAI.  FORMATIONS. 

a  very  interestiiig  chronometer  in  the  history  of  the  eoQti- 
Deiit  and  of  man,  particularly  exemplified  in  this  part  of 
the  globe.  A  Lutheran  clergyman,  settled  in  the  island  of 
Nord  Strand,  having  collected  all  the  particulars  of  this 
history  which  the  documents  of  the  country  could  affind, 
published  it  in  1668,  in  a  German  work,  entitled  The 
North  Frisian  Chronicle.  It  was  chiefly  fimm  this 
work,  and  firom  the  Chronicle  of  Dankwerth^  that  M. 
Hartz  extracted  the  information  whidi  he  gave  to  me,  ac- 
oompani^  by  two  maps,  copied  for  me,  by  one  of  his  sons, 
firom  those  of  Johannes  Mayenis,  a  mathematician ;  they 
bear  the  title  of  Frisia  Cimbrica;  one  of  them  respecting 
the  state  of  the  islands  and  of  the  C04ist,  in  1240,  as  it 
may  be  traced  in  the  chronicles,  and  the  other,  as  it  was 
in  1651. 

-  According  to  these  documents,  the  first  inhabitants  of 
the  marsches  were  Frisii  or  Frisians,  designated  also  un- 
der the  names  oiCimbri  and  Sihambri:  the  latter  name, 
M.  Hartz  conjectures,  might  come  fiK>m  the  ancient  Grer- 
man  words  SeeJcampferSy  i.  e.  Sea^xoarriors ;  the  Fri- 
sians being  very  warlike.  These  people  appear  to  have 
had  the  same  origin  with  those,  who,  at  a  rather  earlier 
period,  took  possession  of  the  marsches  of  Ost-Frise,  (East- 
Friesland,)  and  of  that  Friesland  which  forms  one  of  the 
United  Provinces;  but  this  common  origin  is  very  ob- 
scure. Even  at  the  present  day,  the  inhabitants  of  the  -^ 
marsches  J  from  near  Husum  to  Tondern,  or  Tunder  to 
the  North,  though  themselves  unacquainted  with  it,  speak 
fk  lang^age  which  the  other  inhabitants  of  the  country  do 
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not  understand^  and  which  is  supposed  to  be  Frisian.  It 
is  the  same  at  a  village  in  the  peninsula  of  BremeUj  by 
which  I  have  had  occasion  to  pass. 

The  Sicambri  or  North  Frisians^  are  traced  back  to 
some  centuries  before  the  Christian  era.  At  the  com- 
mencement of  that  era,  they  were  attacked  by  Frotho, 
King  of  Denmark,  and  lost  a  battle,  under  their  king  Vi- 
cbo)  near  the  river  Hever.  Four  centuries  afterwards 
they  joined  the  troops  of  Hengist  and  Horsa.  .  In  the 
year  69S,  their  king  Radebot  resided  in  the  island  of 
Heiligeland.  Charles  Martel  subdued  them  in  7S2 ;  and 
some  time  afterwards  they  joined  Charlemagne  against 
Gottric,  King  of  Denmark.  These  are  some  of  the  cir- 
cumstances of  the  history  of  this  Frisian  colony,  record- 
ed in  the  chronicles  of  which  I  have  spoken ;  but  the  his- 
tory here  interesting  to  us  is  that  of  the  lands  whereon 

they  settled. 

It  appears  that  these  people  did  not  arrive  here  in  one 
body,  but  successively,  in  the  course  of  many  years :  they 
spread  themselves  over  various  parts  of  the  coasts  of  the 
North  Sea,  and  even  a  considerable  way  up  the  borders  of 
the  Weser  and  the  Elbe;  according  to  documents  which  I 
have  mentioned  in  my  Lettres  sur  THistoire  de  a  Tern 
ei  de  F Homme,  These  new  settlers  found  large  marsches; 
formed,  as  well  in  the  wide  mouths  of  those  rivers  as  along 
the  coasts,  and  around  the  original  islands  oi  geeat;  espe- 
cially that  of  Heiligeland,  the  most  distant  from  the  coast, 
and  opposite  the  mouth  of  the  Eyder.  Of  this  island, 
which  is  steep  towards  the  south,  the  original  mass  consists « 

x3 
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of  stnta  of  MondiUme;  and  at  that  time  its  mar^A  ex- 
tended almost  to  Eyderstede:  there  were  marfok^f  likewise 
around  all  the  other  original  isbmds;  besides  veary  lai^gge 
islands  of  pare  marsch  in  the  intervals  of  the  former. 

All  these  lands  were  desert  at  the  arrival  of  the  Fri- 
sians ;  and  the  parts  on  which  they  established  thdr  first 
habitations,  to  take  care  of  their  breeds  of  horses  and  cattle 
feeding  on  the  mar^cheSf  were  the  original  eminences  of  the 
isbnds;  on  that  of  Heiligeland  they  built  a  temple  to 
their  great  goddess  Phoseta,  or  Fosta.  When  they  be- 
came too  numerous  to  confine  themsdves  to  the  heights, 
their  herds  being  also  greatly  multiplied,  they  ventured  to 
begin  inhabiting  the  marsches;  but,  afterwards,  some  great 
inundations  having  shewn  them  the  dangers  of  that  situa- 
tion, they  adopted  the  practice  followed  by  those  who  had 
settled  on  tjie  marsches  of  the  province  of  Groningen,  and 
still  continued  on  the  Halligs ;  that  of  raising  artificial 
mounts  called  xoerfiy  on  which  they  built  their  houses,  and 
whither  they  could,  upon  occasion,  withdraw  their  herds ; 
and  it  likewise  appears  that,  in  the  winter,  they  assembled 
in  greater  numbers  on  the  spots  originally  the  highest,  in 
the  islands,  as  well  as  on  some  parts  of  the  coasts. 

Things  continued  in  this  state  for  several  centuries ;  du- 
ring which  period,  it  is  probable  that  the  inhabitants  of 
these  lands  were  often,  by  various  catastrophes,  disturbed 
in  the  enjoyment  of  them,  though  not  discouraged.  But 
in  516,  by  which  time  these  people  were  become  very  nu- 
merous, more  than  600  of  them  perished  by  one  of  the 
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<xmcairences  of  fi^  circttmstances  ahready  defined.  It 
was  then  that  they  undertook  the  astonishing  enterpriae  of 
inelosing  these  lands.  They  dug  ditches  around  all  the 
warscheif  heaping  up  on  their  exterior  edge  the  earth 
which  was  taken  out ;  and  thus  they  opposed  to  the  sea, 
dikes  of  eight  feet  in  height.  After  this,  comprehending 
that  nothing  could  contribute  more  to  the  safety  of  their 
dwellings,  than  to  remove  the  sea  to  a  greater  distance, 
they  undertook,  with  that  view,  to  exclude  it  from  the  in- 
tervals between  the  islands,  by  uniting,  as  far  as  should  be 
possible,  those  islands  with  each  other.  I  will  describe 
the  process  by  which  they  effected  this/ after  I  shall  have 
recalled  to  attention  some  circumstances  leading  to  it. 

From  all  that  I  have  already  said  of  tHieJareJandtj  and 
of  the  manner  in  which  they  are  increased,  it  may  be  un- 
derstood, that  the  common  effects  of  the  waves  and  of  the 
tides  is  to  bring  materials  from  the  bottom  of  the  sea  tx^ 
wards  the  coasts ;  and  that  the  process  continues  in  every 
state  of  the  sea.  The  land  wiuds  produce  no  xoaves  on 
the  coasts,  which  can  carry  back  to  the  bottom  of  the 
sea  what  has  been  brought  thence  by  the  winds  blowing 
against  the  shore ;  and  as  for  the  tides j  it  may  have  been 
already  comprehended,  (and  shall  soon  be  proved,)  that  the 
ehb  carries  back  but  very  little  of  what  has  been  brought  by 
the  flood.  So  that,  but  for  some  extraordinary  circum- 
stances, the  materials  continuaUy  impelled  towards  the 
shore,  which  first  form  islands,  would  at  last  unite  against 
the  coast  in  a  continuous  soil.  The  rare  events  produc- 
tive of  great  catastrophes,  do  not  carry  back  these  ma- 
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terials  towards  the  bottom  of  the  sea ;  diey  only,  as  it  has 
been  said  before,  ravage  the  surface,  dimmAing  the 
heights,  and  destroying  the  effect  of  v^tation.  These 
then  were  the  effects  against  which  it  was  necessary  tn 
guard. 

I.  now  come  to  the  plan  of  unitbg  the  islands  formed 
by  these  early  inhabitants.  They  availed  themselves  for 
that  purpose  of  all  such  parts  of  the  sand-banks,  as  lay  in 
the  intervals  between  the  large  idands,  and  were  begmning 
to  produce  grass.  These,  when  surrounded  with  dikes,  are 
what  are  called  Hoogs  ;  and  their  eflSscts  are  to  break  the 
waves,  thus  diminishing  their  action  against  the  dikes  of 
the  large  islands,  and  at  the  same  time  to  determine  the 
accumulation  of  the  mud  in  the  intervals  between  those 
islands.  In  this  manner,  a  large  ma/rsch  isLmd,  named 
Everschop,  was  already,  in  987,  united  to  Eyderstede  by 
4he  point  on  which  Poppenbull  is  situated ;  and  in  999, 
the  umon  of  the  same  marsches  was  effected  by  another 
point,  namely^  that  of  Tetenbull.  Lastly,  in  the  year 
)000,  Eyderstede  received  a  new  increase  by  the  course  of 
the  Hever,  prolonged  between  the  sand-banks,  bebg  fixed 
by  a  dike ;  but  the  whole  still  remained  an  island.  This 
js  an  example  of  the  manner  in  which  the  niarsck  islands 
were  united  by  the  hoogs ;  and  the  chronicle  of  the  coun- 
try says,  that  by  these  labours  the  islands  were  so  consider- 
ably  enlarged  in  size,  and  the  intervals  between  them  so 
:  much  raised,  that  at  low  water  it  was  possible  to  pass  on 
-foot  from  one  to  the  other.  The  extent  of  these  marsches 
was  so  great  on  the  coast  of  Sleswigh  alone,  that  they  were 
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divided  into  three  piovmcesy  two  of  which  oomprehended 
the  isJandif  and  the  third  comprised  the  marsches  oonii- 
guoos  to  the  coast ;  and  the  same  works  were  carried  on 
upon  the  nutrsches  of  the  coast  of  Holstein. 

But  the  grounds  thus  gained  from  the  $andiank9  were 
very  insecure ;  these  people^  thou^  they  had  inhabited 
them  more  than  ten  centuries,  had  not  yet  understood  the 
possibility  of  that  combination  of  fatal  circumstances  above 
described,  against  which  their  dikes  formed  but  a  very 
feeble  rampart ;  the  North  Sea,  by  .the  extraordinary  ele- 
vations of  its  level,  being  much  more  formidable  in  this 
respect  than  the  ocean,  where  the  changes  of  absolute  level 
are  much  less  considerable.  I  shall  give  an  abridged  ac- 
count of  the  particulars  extracted  by  M.  Hartz  from  the 
chronicle  of  Dankwerth,  relative  to  the  great  catastrophes 
which  these  marsches  successively  underwent,  previously  to 
the  time  when  experience  led  to  the  means  necessary  for 
their  security. 

In  1075,  the  island  of  Nord  Strand,  then  contiguous  to 
the  coast,  particularly  experienced  the  effect  of  that  un- 
usual combination  of  destructive  causes ;  the  sea  passing 
over  its  dike,  and  forming  within  it  large  excavations  like 
lakes.  In  1114  and  1158,  considerable  parts  of  Eyder- 
stede  were  carried  away ;  and  in  1204,  the  part  called  Sud- 
hever  in  the  marsch  of  Uthholm  was  destroyed.  All  these 
catastrophes  were  fatal  to  many  of  the  marsch  settlers ;  but 
in  1216,  the  sea  having  risen  so  high  that  its  waves  passed 
over  Nord  Strand,  Eyderstede,  and  Ditmarsch,  near  1 0,000 
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of  their  inhahkaDts  periahed.  Again,  ia  I300f  seveu  pa- 
rishes in  Nord  Strand  and  Fell-wonn  were  de^troyiad ;  and 
in  1888,  Ditmarsch  experienced  a  n^w  eataisftrcqpjie,  which 
swept  away  a  great  part  of  it  on  the  side  next  Ejrderstede : 
the  dike  of  the  course  of  the  Eyder  between  the  sand-banks 
was  demolished,  and  the  tides  have  ever  since  preserved 
their  course  throughout  that  wide  space.  Lastly,  in  the 
year  1362,  the  isles  of  Fora  and  Sylt,  then  &nnlng.but 
one,  were  divided,  and  Nord  Strand,  then  a  marsch  united 
to  the  coast,  was  separated  from  it. 

During  a  long  time,  the  inhabitants  who  survived  these 
catastrophes,  and  their  successors,  were  so  much  discouraged, 
that  they  attempted  nothing  more  than  to  surrpund  with 
dikes  like  the  former  such  spaces  of  their  meadow-Iand  as 
appeared  the  least  exposed  to  these  ravages,  leaving  the 
rest  to  its  &te.  But  the  common  course  of  causes  conti* 
nually  tending  to  extend  and  to  raise  the  grassy  parts  of 
the  sand-banks,  and  no  extraordinary  combination  of  cir- 
cumstances having  interrupted  these  natural  operations, 
later  generations,  farther  advanced' in  the  Bits,  undertook  to 
secure  to  themselves  the  possession  of  those  new  grounds. 
In  1525,  they  turned  their  attention  to  the  indentations 
made,  during  the  preceding  catastrophes,  in  the  borders  of 
the  marsdies ;  the  waves,  confined  in  these  narrow  spaces, 
sometimes  threatening  to  cut  their  way  into  ths  interior 
part  In  the  front  of  aU  the  creeks  of  this  kind  they  plant- 
ed  stakes,  which  they  interlaced  with  osiers,  leaving  a  cer« 
tain  space  between  the  lines.  The  waves,  thus  broken,  could 
no  longer  do  injury  to  the  marsch;  and  their  sediments  be- 
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ing  deposited  on  both  sides  of  diis  open  ftiioe»  very 
fbreJavkdi  were  there  formed.  In  1650,  they  raised  the 
dikes  considerably  higher,  employing  wheelbarrows,  the  use 
of  which  was  only  then  introduced.  For  this  purpose,  they 
much  enlarged  and  deepened  the  interior  canals,  in  order  to 
obtain  more  earth,  not  merely  to  add  to  the  height  of  the 
dikes,  but  to  extend  their  base  on  the  outer  side.  At  last 
they  began  to  cover  these  dikes  with  straw  ropes ;  bat  this 
great  preservative  of  dikes  was  at  first  ill  managed ;  and  the 
use  of  it  was  so  slowly  spread,  that  it  was  not  adopted  in 
Nord  Strand  and  in  Eyderstede  till  about  the  years  1610 
and  1612. 

Before  that  time,  however,  the  safety  of  the  extensive 
soil  of  the  latter  marsch  had  been  provided  for  in  a  different 
manner.  I  have  said  above,  that,  when  the  isles  of  Ever- 
schop  and  Uthholm  had  been  united  to  it,  the  whole  together 
still  formed  but  one  large  island;  now,  in  thisstate^  it  was 
in  as  great  danger  on  the  side  towards  ihe  continent,  as  on 
that  open  to  the  sea ;  because  two  small  rivers,  the  Trene 
and  the  Nord  Eyder,  disdiarging  themselves  into  the  inter- 
val between  it  and  the  land,  and  by  preserving  their  course 
to  the  sea,  this  interval  was  thus  kept  open  to  tempest, 
sometimes  from  the  side  of  the  Hever,  .sometimes  from  that 
of  the  Eyder ;  and  the  waves,  beating  against  the  geesty 
were  thence  repelled  upon  the  marsch.  The  inhabitants, 
seeing  that  the  expense  of  remedying  these  evils  would  be 
greater  than  they  could  afford,  while  at  the  same  time  it  was 
indispensable  to  their  safety,  addressed  themselves  to  their 
bishop  and  to  their  prefect,  of  whom  they  requested  peeu- 
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niaiy  anistaiice ;  and  having  obtained  it,  they  fint  under- 
took the  great  enteipiize  of  carrying  the  Trene  and  the 
Notd  Eyder  higher  up  into  die  Eyder ;  keeping  thdr  wa* 
tagf  however,  still  separate  6x  a  certain  space,  by  a  dam 
widi  a  ilmce,  in  order  to  form  therea  reservoir  i^6esh  wa- 
ter;  the  tides  ascending  up  the  Eyder  above  Frederiehstadt. 
They  were  thus  enaUed  to  cany  on  the  extremities  of  the 
dike  on  both  sides  to  join  the  gaest;  and  the  interval  be- 
tween the  latter  and  the  marMh  was  then  soon  filled  up^ 
there  being  only  left,  at  their  junction,  the  canal  above  de> 
scribed,  which  receives  the  wateM^  of  the  £«e;^,  and,  at  low 
water,  discharges  them  firom  both  its  extremities  by  sluices. 
At  the  same  time,  the  ishmds  of  Pellworm  and  Nord  Strand 
were  united  with  each  other  by  means  of  ei^thoogs;  and 
the  santfy  marstAcs  of  which  I  have  spokeui  contiguous  to 
the^«^^,  onthenorthof  that  of  Husnm,  were  inclosed  with 
dikes. 

After  the  dikes  had  been  thus  elevated,  and  their  surface 
rendered  firm  by  the  straw  ropes,  though  the  latter  were  not 
yet  properly  fixed,  the  inhabitants  of  the  ma/rsches  fi>r  some 
time  enjoyed  repose ;  but  on  the  11th  October,  16S4,  the 
sea,  rising  to  an  excessive  height,  carried  away,  during  a 
great  tempest,  the  hoogs  which  had  produced  the  junction 
between  Fellwonn  and  Nord  Strand,  these  having  ever  since 
oontiAued  distinct  islands ;  it  also  violently  attacked  Dit- 
mafsch ;  and  its  ravages  extended  over  the  whole  coast,  as 
far- as  the  very  extensive  new  lands  of  Jutland.  Princes 
then  came  forward  zealously  to  the  relief  of  tlieir  subjects. 
In  particular,  Frederic  III.  Duke  of  Sleswigh,  seeing  that 
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the  inhabitants  of  Nord  Strand  were  deficient  both  in  the 
talents  and  in  the  means  necessary  finr  the  reparation  and  fu- 
ture security  of  that  large  island,  and  knowing  that  the  art 
of  dikes  had  made  greater  progress  in  Holland,  because  of 
the  opulence  of  the  country,  addressed  himself  to  the  States 
General,  requesting  them  to  send  him  an  engineer  of  dikes, 
with  workmen  accustomed  to  repair  them;  and  this  was 
grante4»  The  dikes  of  Nord  Strand  were  then  repaired  in 
the  most  $olid  manner ;  and  the  Dutch  engineer,  seeing  the 
fertility  of  its  soil,  advised  his  sons,  upon  his  death»bed,  to 
purchase  lands  and  settle  there,  if  the  duke  would  grant 
them  the  free  exercise  pf  their  religion  ;  they  being  Janse- 
nist  catholics,  and  the  inhabitants  of  the  island  Lutherans. 
The  duke  agreed  to  this,  on  condition  that  they  and  their 
posterity  should  continue  to  superintend  the  works  carried 
on  upon  the  dikes;  to  which  they  engaged  themselves. 
From  that  time  the  art  of  dikes,  and  particularly  that  part 
of  it  which  consists  in  covering  them  solidly  with  straw, 
has  become  common  to  all  the  marsches ;  and  the  Dutch 
families,  which  have  contributed  to  this  fortunate  change, 
continue  to  inhabit  the  same  island,  and  to.  enjoy  the  free 
exercise  of  their  religion. 

Note  G.    §  11,  p.  29. 

On  the  Sand  Flood. 

4  ' 

In  different  parts  of  Scotland,  as  in  Aberdeenshire,  Mo- 
rayshire, Hebrides,  and  Shetland  Islands,  there  are  ex- 
amples of  the  natural  chronometer  mentioned  in  the  text. 
One  of  the  most  striking  examples  I  at  present  recollect  of 
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this  phenomenon  in  foreign  countries,  is  that  described  bjr 
M.  De  Lnc^s  brother,  in  the  Mercure  de  FrcmcCy  for  Sep- 
tember, 1807. 

The  sands  of  the  Lybian  desert,  he  saysj  driven  by  the 
west  winds,  have  left  no  lands  capable  of  tillage  on  any 
parts  of  the  western  banks  of  the  Nile  not  sheltered  by 
mountains.    The  encroachment  of  diese  scmds  on  soils 
which  were  formerly  inhabited  and  cultivated  is  evidently 
seen.     M.  Denon  informs  us,  in  the  account  of  his  Trceoels 
in  Lower  and  Upper  Egypt j  that  summits  of  the  ruins  of 
ancient  cUies  buried  under  these  sands  still  appear  exter- 
nally ;  and  that,  but  for  a  ridge  of  mountains  called  the 
Lybian  chain^  which  borders  the  left  bank  of  the  Nile,  and 
forms,  in  the  parts  where  it  rises,  a  barrier  against  the  in- 
vasion of  these  sands^  the  ^ores  of  the  river,  on  that  side, 
would  long  since  have  ceased  to  be  habitable.    Nothing  can 
be  more  melancholy,  says  this  traveller,  than  to  walk  over 
villages  swallowed  up  by  the  sand  of  the  desert,  to  trample 
underfoot  their  roofs,  to  strike  against  the  summits  of  their 
minarets,  to  reflect  that  yonder  were  cultivated  fields,  that 
there  grew  trees,  that  here  were  even  the  dwellings  of  men, 
and  that  all  has  vanished. 

If  then  our  continents  were  as  ancient  as  has  been  pre- 
tended, no  traces  of  the  habitation  of  men  would  appear  on 
any  part  of  the  western  bank  of  the  Nile,  which  is  exposed 
to  this  scourge  of  the  sands  of  the  desert.  The  eidstence, 
therefore,  of  such  monuments,  attest  the  successive  progress 
of  the  encroachments  of  the  sand ;  and  these  parts  of  the 
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bank)  foxmetlj  inhabited,  will  fat  eTer  remain  arid  and 
waste.  Thus  the  great  population  of  Egypt,  annoimced 
by  the  vsst  and  mimerotts  ruins  of  its  cities,  was  m  great 
part  due  to  a  cause  of  fertSity  which  no  longer  exists,  and 
to  which  sufficient  attention  has  not  been  given.  The 
sands  of  the  desert  were  formerly  remote  firom  Egypt ;  the 
*  Ockses^  or  habitable  spots,  still  appearing  in  tihe  midst  of 
the  sands,  being  the  remains  of  the  soils  formerly  extend- 
ing the  whole  way  to  Ae  Nile ;  but  these  sands,  trans- 
ported hither  by  die  western  winds,  have  overwhelmed  and 
buried  this  extensive  tract,  and  doomed  to  sterility  a  land 
whidk  was  once  remarkable  for  its  fruitfulness. 

It  is  therefore  not  solely  to  her  revolutions  and  changes 
of  sovereigns  that  Egypt  owes  the  loss  of  her  ancient  splen- 
dour; it  is  also  to  her  having  been  thus  irrecoverably  de- 
prived of  a  tract  of  land,  by  which,  before  the  sands  of  the 
desert  had  covered  it  and  caused  it  to  disappear,  her  wants 
had  been  abundantly  supplied.     Now,  if  we  fix  our  atten- 
tion on  tins  fiict,  and  reflect  on  the  consequences  which 
would  have  attended  it,  if  thousands,  or  only  some  hundreds 
of  centuries  had  elapsed  since  our  continents  first  existed 
above  the  level  of  the  sea,  does  it  not  evidently  appear  that 
all  the  country  on  the  west  of  the  Nile  would  have  been 
buried  under  this  sand  before  the  erection  of  the  cities  of 
ancient  Egypt,  how  remote  soever  that  period  may  be  sup- 
posed ;  and  that,  in  a  country  so  long  afflicted  with  steri- 
lity, no  idea  would  even  have  been  formed  of  constructing 
such  vast  and  numerous  edifices  ?     When  these  cities  in- 
deed were  built,  another  cause  concurred  in  favouring  their 

1 


SSO  OK  THE  SAND  FLOOD. 

prosperior*  The  navigation  of  the  Bed  Sea  was  not  then 
attended  with  any  danger  on  the  coasts  :  all  its  ports^  now 
nearly  blocked  up  with  reefs  of  cordis  had  a  safe  and  easy 
access ;  the  vessels  laden  with  merchandize  and  provisions 
could  enter  them  and  depart  without  risk  of  being  wrecked 
on  these  shoals,  which  have  risen  since  that  time,  and  are 
still  increasing  in  extent. 

The  defects  of  the  present  government  of  Egypt,  and  the 
discovery  of  the  passage  from  Europe  to  India  round  the 
Cape  of  Grood  Hope,  are  therefore  not  the  only  causes  of 
the  present  state  of  decline  of  this  country.  If  the  sands 
o{  the  desert  had  not  invaded  the  bordering  lands  on  the 
west,  if  the  work  of  the  sea  polypi  in  the  Red  Sea  had  not 
rendered  dangerous  the  access  to  its  coasts  and  to  its  ports, 
and  even  filled  up  some  of  the  latter,  the  populittion  of 
Egypt  and  the  adjacent  countries,  together  with  their  pro- 
duct, would  alone  have  sufficed  to  maintain  them  in  a  state 
of  prpsp^ty  and  abundance.  But  now,  though  the  pas- 
sage to  India  by  the  Cape  of  Grood  Hope  should  cease  to 
exist,  though  the  political  advantages  which  Egypt  enjoyed 
during  the  brilliant  period  of  Thebes  and  Memphis  should 
be  re-established,  she  could  never  again  attain  the  same 
degree  of  splendour. 

Thus  the  reefs  of  coral  which  had  been  raised  in  the 
Red  Sea  on  the  east  of  Egypt,  and  the  sands  of  the  desert 
which  invade  it  on  the  west,  concur  in  attesting  this  truth : 
That  our  continents  arc  not  of  a  more  remote  antiquity 
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than  has  been  assigned  to  them  by  the  sacred  historian  in 
the  book  of  Genesis,  from  the  great  era  of  the  Deluge. 

Note  H.     §  12,  p.  81. 

Action  of  the  Sea  upon  Coasts. 

The  ocean,  in  its  action  upon  the  cliffs  and  Ijanks  situa- 
ted on  the  coast,  breaks  them  down  to  a  greater  or  less  ex- 
tent, and  either  accumulates  the  debris*  at  their  bases  in 
the  form  of  sea  beaches  of  greater  or  less  magnitude,  or  by 
currents  carries  it  away  to  be  deposited  upon  other  shores, 
w  to  give  rise  to  sand-banks  near  the  coast,  which,  in 
the  course  of  time,  become  united  to  the  land,  and  thus 
secure  it  from  the  further  action  of  the  sea.  These  df- 
stroying  and  forming  effects  of  the  waters  of  the  ocean  are 
to  be  observed'  all  around  the  coasts  of  this  island;  and 
beautiful  examples  of  such  actions  are  to  be  seen  on  the 
coasts  of  Iteland,  and  in  many  of  the  islands  that  lie  to 
the  west  and  north  of  Great  Britain.  In  a  paper  read  be- 
fore the  Wemerian  Natural  History  Sodety,  Mr.  Steven, 
sen,  engineei^;  mehtiohs  many  facts  illustrative  of  the  de- 
stroying effects  of'  the  ocean  oh  our  coaiits.— Thus,  he  in- 
/Orms  us,  that  the  waters  of  the  sea  axe  wearing  away  the 
land  upon  both  sides  of  the  Firth  of  Forth,  not  only  in  expo- 
sed, but  also  in  sheltered  situations,  and  the  solid  strata,  as 
'Well  as  the  lodser  alltivial  formatidns,  which  owe  their  ori- 
gin to  the  d^troying  agen<7  of  the  ocean  at  a  former  pe- 
riodj  are  again  yielding  to  its  action.  At  St.  Andrew's,  the 
famous  castle  of  Cardinal  Beatoun,  which  is  said  originally 
to  have  been' some  distance  from  the  sea,  now  almost  over- 


S@d         ACTION  OF  THE  SEA  UI>ON  COABT0. 

hangs  it :  From  St.  Andrew^  northward  to  Bdien  wate^ 
and  the  River  Taj,  the  coast  presents  a  sandy  b^ttefa,  &bA, 
and  is  so  liable  to  shift,  that  it  is  difficult  to  trace  the 
change  it  may  have  vndergone.  It  is  certain,  however, 
that  within  this  last  century,  the  sea  has  made  such  an  im- 
pression upon  the  sands  of  Barrey,  on  the  northern  side  of 
the  Tay,  that  Ae  light-hotttts  at  the  entrance  (^  tSie  i^er, 
whi^  were  fiirmeify  erected  at  the  soudiem  extremity  (tf 
Buttcmn^  have  been  from  time  to  time  removed  dbout  ft 
mile  and  a  ^puueter  fiirth^  northwiid,  <m  aecouiit  of  4fa6 
wasting  imdiKhiiniig  <»f  these  saady  shores,  and  thut  1^  spot 
en  which  the  miter  light-hoase  aiMi  in  the  17th  eeiitmy,'^ 
sow  two  or  4ii«e  frthmns  under  water,  and  is  at  leastifaree 
foarters  of  a  milte  wi&in  fleod-mark. 

At  the  ancient  town  of  Butghhead,  to  the  nMli  of  th« 
Speyy  m  did  fort  or  ottaidishmeajt  of  the  Danes  was  htStt 
^mpoa  a  sandstokie  cMiF,  which  tradidon  saya,  had  b  very  oon- 
«devable  trM;  of  land  beyond  it;  but  h  no^  washed  by 
ilbe  waves,  and  oveihaogs  the  saa.  iPhe  old  tmrn  of  flnil- 
horn  was  defrayed  by  the  4;^  and  the  sitetof  h  is  now  over- 
flowed by  evevy  tide.  At  Fort  €eoige,  •sdme  '^  (he  pro- 
jecting bisatiokis,  fmiiaiy  at  a  4i«laiice  ftom  the  -scfia,  'ate 
now  in  dasafger  of  being  undermmed  by  the  water. 

InOrkney,  the  Staft-Peint  of  SmAf,  whidi  is  no^  Ibrmed 
into  an  island  oyory  flood  tidoi  was,  even  in  ^  tecoBecttcn 
of  some  old  pe^Ie  «till  alcve,  one  i^omiiMiotis  Met  of  ifarm 
>gioimd ;  but,  nt  present,  die  tliaAnol  betfw«6ii  Suliday  a»d 
die  StMTt  I^kmd,  as  it  is  now  caS^i  is  hardly  Mft  by  the 
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^fttor  in  neap  tides ;  and  stnee  a  Kght-konse  was  erected 
vpenlhis  point  about  ten  jears  ago^  the  ohamiet  appears  to 
trate  been  worn  down  at  least  twofeet  Stmilftrdestrojiag 
eflects  of  the  water  of  the  ocean  are  observed  on  tlie  coasts 
of  Bn^nd. 

Note  I.     §  15,  p.  99. 

On  (MqI  Ishm^ 

Of  aU  Ae  genera  of  Irthophjtes,  the  madrepore  is  the 
most  abnn&nt.  It  oecnrs  most  fteqnendf  in  tropical  ooun- 
txies,  and  deereasea  in  number  and  Tsrietj  as  we  ap- 
proach the  poles.  It  encirdes  in  profigious  rocks  and  vast 
reeft  many^of  the  basidtie  and  other  roclcjr  iriands  in  the 
Sootb  Sea  and  Indism  Ocean,  and  by  its  dnilj  growth  adds 
to  liieir  magnitude.  The  coasts  of  the  ishinds  in  ihe  West 
Indies^  idso  those  of  the  iskncb  on  the  east  coast  of  Aftica, 
and  the  shores  and  >shodbi  of  the  Bed  Sea^  are  encircled  and 
incnisted  witk  rocks  of  coral.  ScTcral  diflbrent  speciies  of 
madrepore  contribute  to  ftrm  these  coral  reeft ;  but  by  ftr 
the  most  abundant  is  the  muricated  madrepore,  madrepora 
mmicata  of  Linnaeus.  lEIiese  Kthophytic  animals  not  only 
add  to  the  magnitude  of  land  already  existfag,  but,  they 
ibrm  whole  islands.  Dr.  Foister,  in  his  Observations  made 
during  a  Voyage  round  the  World,  gives  an  account  of 
the  formation  of  tbese  oor^l  islands  in  the  South  Sea. 

AU  the  low  istesi  hes^9,  ae^vi  to  me  tp  be  a  prodadaon 
of  the  80%  or  radier  its  inhabitants,  the  polyp^JUUb  animab 
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fimning  thelkhophytes.  Theie  imiinilmlffi  like  theii  h^ 
bitadoii  gndoally  fromaflDall  base,  alwiys  flpreadiogmare 
.and  mmey  in  proportioii  as  toe  stmctine  gDows  nigbcr*  ^ JLue 
matmab  are  a  kind  of  lime  mixed  with  some  animal  sob- 
stanoe.  I  have  seen  these  large  stmctoxes  in  allstages,  and 
ofYarioiis  extent  Near  Turtle  Island,  we  firand,  at  a  few 
miles  distance,  and  to  leowaid  of  it,  a  ccmsidfiiable  large 
circular  reef,  over  which  the  sea  broke  every  where,  and  no 
part  of  it  was  above  water ;  it  included  a  large  deep  lagoon. 
To  the  east  and  north-east  of  the  Society  Isles,  area  great 
many  isles,  which  in  some  parts  are  above  water;  inothen, 
the  elevated  parts  are  connected  by  ree&,  some  of  which  are 
dry  at  low  water,  and  others  are  constantly  under  water. 
The.  elevated  parts  consist  of  asoil  fermed  by  a  sand  of  shells 
and  coral  rocks,  mixed  with  a  light  black  mould,  pro^ 
duced  from  putrified  vegetables,  and  the  dung  of  sea- 
fowls;  and  are  commonly  covered  by  cocoa-nut  trees  and 
other  shrubs,  and  a  few  antiscorbutic  plants.  The  lower 
parts  have  only  a  few  shrubs  and  theabove  plants ;  others 
still  lower,  are  washed  by.  the  sea  at  high-water. .  All  these 
isles  are  connected,  and  include  a  lagoon  in  the  middle^ 
which  is  Ml  of  the  finest  fish ;  and  sometimes  theve  is.  an 
opening,  admitting  a  boat  or  canoe,  in  the  reef,  but  I 
never  saw  or  heard  of  an  opemng  that  would  admit  a 
riiip* 

The  reef,  or  the  first  origin  of  these  isles,  is  formed  by 
the  animalcules  inhabiting  the  lithophytes.  They  raise 
their  habitation  within  a  little  of  the  surface  of  the  sea, 
which  gradually  throws  shells,  weeds,  sand,  small  bits  of 
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corals,  and  other  ihin^  on  the  tops  of  these  coral  rodu, 
and  at  last  fairly  raises  them  above  water ;  where  the  above 
thmgs  continue  to  be  accumulated  by  the  sea,  till  by  a  bird, 
or  by  the  sea,  a  few  seeds  of  plants  that  commonly  grow 
pn  the  9ea-shore,  are  thrown  up,  and  begin  to  vegetate ; 
and  by  their  annual  decay  and  reproduction  ficom  seeds, 
create  a  little  mould,  yearly  accumulated  by  the  mixture 
with  sand,  increasing  the  dry  spot  on  every  side ;  till  ano- 
ther sea  happens  to  carry  a  cocoa-nut  hiiher,  which  pre- 
serves  its  vegetative  power  a  long  time  in  the  sea,  and 
therefore  will  soon  begin  to  grow  on  this  soil,  especially  as 
it  thrives  equally  in  all  kinds  of  soil ;  and  thus  may  all 
these  low  isles  have  become  covered  with  the  finest  cocoa- 
nut  trees- 

The  animalcules  forming  these  reefs^  want  to  shelter 
their  habitation  firom  the  impetuosity  of  the  winds,  and  the 
power  and  rage  of  the  ocean ;  but  as^  within  the  tropics, 
the  winds  blow  commonly  from  one  quarter,  they,  by  in- 
stinct, endeavour  to  stretch  only  a  ledge,  within  which  is  a 
Woon,  ^hich  is  certainly  entirely  screened  against  the 
power  of  both:  this  therefore  might  account  for  the  method 
employed  by  the  animalcules  in  building  only  narrow  ledges 
of  cpral  rocks,  to  secure  in  their  middle  a  calm  and  shel- 
tered  place :  and  this  seems  to  me  to  be  the  most  probable 
cause  of  the  origin  of  all  the  tropical  low  isles, 
over  the  whole  South  Sea*  . 

That  excellent  navigator,  the  late  Captain  Flinders, 
gives   the  following  interesting  account  of  the  formation 

y8 
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of  Coral  Islandsi  paitictilajrly  of  fialf-way  Idand  cm  the 
north  coast  of  Terra  Australia  * : 

"^  This  little  island,  or  mther  the  surrounding  reef,  which 
is  ihree  or  four  miles  lotig,  tfffords  shelter  lirom  the  south- 
east winds ;  and  Wing  tt  a  moderate  day^s  run  from  Mur- 
ray's Isles,  it  forms  a  Convtitient  anchorage  Tor  the  night 
to  a  ship  passing  through  iTorres^  Strait :  I  named  It  Bi^- 
wdy  Istand.  Il  is  scarody  more  than  a  mile  in  drcum- 
ference,  but  appears  to  be  increasing  both  in  elevatiim  and 
extent.  At  no  veiy  distant  period  of  time,  it  was  one  of 
HiOBe  banks  produ^  by  the  washing  up  of  sand  andlno- 
)Len  coral,  of  wliich  most  ree6  afford  instances,  and  those  of 
Torres^  Strait  a  great  many.  These  banks  are  in  different 
stages  of  progress :  some,  like  this,  are  become  islands,  but 
not  yet  "habitable ;  some  are  «bove  high- water  mark,  but 
desdtutb  of  yegetatioB ;  whilst  odiers  are  overflowed  with 
every  returning  tide. 

<*  It  seems  to  me,  that  when  the  animalcules^  which  form 
the  coralli  at  the  bottom  of  the  ocean,  cease  to  live,  thar 
structures  adhere  to  each  other,  by  virtue  either  of  the  glti- 
ttbous  remains  within,  or  of  some  property  in  salt  water; 
and  the  interstices  being  gradually  fiUed  up  with  sand  and 
broken  pieces  c^  coral  washed  ly  tlie  sea,  which  also  ad- 
here, a  mass  of  rock  is  at  length  formed,  future  races  of 
these  animalcules  erect  their  haUtations  upon  the  rising 
bank,  and  die  in  their  turn,  to  increase,  but  principally  to 

♦  Vol.  II.  p.  114,  115,  116. 
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#tov^,  thi#  mpupe^t  ^  tb^  wooderiul  lnhpunu  The 
W^tfik^  <o  VfQxk  pn^eadicularly  in  ^  «9rlj  sti^ges,  wpuU 
miyr]^  a  Qwppmg  WtiQi^t  ia  tbese  diBviiiuUve  creaturai. 
Tbw  ir«U  <tf  MVlilf  ftr  ibe  mcMt  purt,  ia  iituati(H?i&  where 
4i#  wi»ds  Me  ewdlaat,  b^ing  cup^ved  at  the  suifiice,  affi>ids 
M  Ad^%  W  lee^acd  t f  vhicA  their  i«&«t  Qoloniea  mj  b^ 
«llfe]gr  seot  &|tb  t  eod  tQ  thim  iheir  uistuictive  foiesighti  U 
4eenis  tp  bi  ow^  liMtbe  wii^lwird  i^da  of  i^  reef  expose^ 
^  die  i^n  9eft,  k  generaUy,  if  ool  always,  the  lughest  part» 
Md  lifset  almimt  perpendieubir}  sometwefli  from  the  deptb 
0(  SOO5  and  perhaps  meny  more  ftthoins.  To  be  coDsUa^ 
if  ccmied  with  watecy  ^eema  nectm^  tp  the  existe&oe  af 
ibe  aniiadeiktei,  for  they  da  9»t  woAf  except  u  holes  upo^ 
ifafi  veefy  bey^  l9W«wMer  mark ;  bat  the  eoraU  sand,  an^ 
other  broken  remnants  thrown  up  by  the  sea,  adhere  to  the 
jock^  and  form  a  solid  mass  with  it,  as  high  as  the  common 
t\dw  xem\^  Tbp^t  e)eV9tiim  #^p^9f^,  the  future  rem- 
iwits,  beiiig  riMTely  opvered,  Im  their  adhesive  property ; 
imd  cemainii^  in  a  leose  «tate,  form  what  is  uaually  called 
>a  J^f  up09  ^^  tcy  of  the  x^  The  piem  hank  is  n^t  long 
^  being  visit(^  by  s^  bii^ds ;  i|4dt  plants  t^e  root  upon  it;, 
nod  A  wi  hfigm  to  be  fi^nwd;  fi  ^:geoa-p0,  or  t^e  drupe 
^H  pandm^us,  13  thrown  on  shore ;  l^nd  birds  visit  it,  and 
49P«|  tb^  |b^  f«f  sbrnb^  i^^d  tre^;  every  high  tide,  and 
jItiU  |I^Nre  every  gaje,  adds  spmething  to  tb^  b^;  the  £inB 
f^  M  idand  i^  gradi^Uy  ^^med ;  fO^i  last  of  aU  Qoanes 
man  to  tajb^e  possession. 

\'  Ifalfrway  Island  is  well  advanced  ifi  the  ^bove  progressive 
jst^te  i  having  been  many  years,  probably  some  ages,  above 
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the  reach  of  the  highest  spring  tides,  or  the  wash,  of  the 
surf  in  the  heaviest  gales.  I  distinguished,  howevert  in 
the  rock  which  forms  its  basis^  the  sand,  coral,,  and  shells, 
formerly  thrown  up,  in  a  more  or  less  perfect  state  of  co- 
hesion. Small  pieces  of  wood,  pumice  stone,  and  other  ex- 
traneous bodies  which  chance  had  mixed  with  the  cidcareouft 
substances  when  the  cohesion  began,  were  inclosed  in  the 
rock ;  and  in  some  cases  were  still  separable  from  it  with- 
out much. force.  .  The  upper  part  of  the  island  is  a  mix- 
ture of  the  same  substances  in  a  loose  state,  with  a  little 
vegetable  soil ;  and  is  covered  with  the  ccuuarina  and  a 
variety  of  other  trees  and  shrubs,  which  give  food  to  par- 
roquets,  pigeons,  and. some  other  birds ;  to  whose  ancestors, 
it  is  probable,  the  island  was  originally  indebted,  for  this 
vegetation.-' 

Mr.  Chamisso,  who  accompanied  JEotzebue  in  his  voyage, 
has  published  interesting  observations  on  this  subject.  He 
informs  us  that  the  low  islands  of  the  South  Sea  and  Indian 
Ocean  owe  their  origin  principally  to  the  operations  of  seve- 
ral species  of  corld.  Their  situation  with  respect  to  each 
other,  as  they  often  form  rows,  their  union  in  several  places 
in  large  groups,  and  their  total  absence  in  other  parts  of 
the  same  seas,  induce  us  to  conclude,  that  the  corals  have 
founded  their  buildings  on  shoals  of  the  sea ;  or,  to  speak 
more  correctly,  on  the  tops  of  mountains  lying  under  wa^ 
ter.  On  the  one  side  as  they  increase,  they  continue  to  ap- 
proach the  surface  of  the  sea,  on  the  other  side  they  enlarge 
the  extent  of  their  earth.  The  larger  species  of  corals, 
which  form  blocks,  measuring  several  fathoms,  in  thickness> 
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seem  to  prefer  the  mcnre  violent  surf  on  the  extenad  edge 
of  Aereef ;  this,  and  the  obstacles  exposed  to  the  oonti* 
nuatimi  of  their  .life,  in  the  middle  of  a  broad  ree^  .by  the 
amassmg'of  dito  idiells  abandoned  by  the  animals,  and  firag- 
ments  of  corals,,  are  probably  the  reason  that  the  outer  edge 
of  the  reef  first  approaches  the.  surface.     As  soon  asit  has 
reached  such  a  height,  that  it  remains  almost  dry  at  low 
water,  the  corals  leave  off  building  higher ;  sea-shells,  firag- 
ments  of  cord,  sheik  of  echini,  and  their  broken  off  prickles, 
are  united  by  the  burning- sun,  through  the  medium. of  the 
cementing  calcareous  sand,  which  has  arisen  fiom  the  puL 
verization  of  the  above-mentioned  shells  into  one  whole  or 
solid  stone,  which,  str^gthened  by  the  continual. throwing 
up  of  new  materials,  gradually  increases  in  thickness  till  it 
at  last  becomes  so  high,  that  it  is  covered  only  during  some 
seasons  of  the  year  by  the  high  tides.     The  heat  of  the 
sun  so.  penetrates  the  mass  of  stone  when  it. is  dry,  that  it 
splits  in  many  places,  and  breakes  off  in  flakes.    .These 
flakes,  so  separated,  are  raised  one  upon  another  by  the 
waves  at  the  time  of  high  water.     The  always  active  surf 
throws  blocks  of  coral,  (frequently  of  a  fathom. in  length, 
and  three  or  four  feet  thick,)  and  shells  of  marine  animals, 
between  and  upon  the  foundation-stones;  after  this  the 
calcareous  sand  lies  undisturbed,  and  pflfers  to  the  seeds  of 
trees  and  plants,  cast  upon  it -by  the  waves,  ..a  soil  upon 
which  they  rapidly  grow,  to  overshadow  its  dazzling  white 
surface.     Entire  trunks  of  trees,  which  are  carried  by  the 
rivers  from  other  countries  and  islands,  find  here,  at  length, 
a  resting  place  after  their  long  wanderings ;  with  them 
come  some  small  animals,  such  as  lizards  and  insects,  as 
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die  fint  iBfaahilaiito.  Even  Uffiire  ibe  irees  fonn  a  W4iq4« 
the  real  sea4>iidft  ncBtk  lieie ;  etrayed  lMidrbM«  take  le^ 
fiige  in  the  buehes ;  aod,  at  a  nuieh  latar  period*  whm  die 
work  has  hem  i0iig  since  eQni|Mleled»  man  alio  appeals^ 
bvuids  hk  but  <m  the  fhiitfiil  sqiI  fiffmeji  by  the  eonruptaw 
of  the  leatcs  of  the  trees,  and  oi^  hisMielf  lood  and  pro^ 
pnelor  of  this  new  eEeadon. 

In  ibe  preeeding  aeoount,  ve  have  aeen  how  the  t^imfif 
edge  of  a  mihmarine  oend  edifioe  fint  i^proaehost  1^  siw- 
&oe  of  the  water,  and  bow  this  redT  gradually  assqine^  th? 
pnipwties  of  land ;  the  idand,  therefinc^  necessarily  has  a 
cbcular  form,  and  in  the  middle  of  it  an  indosed  lak<^ 
This  Iske,  howerer,  is  not  entirety  incloiied ;  (and  it  oovii 
not  be,  fbr  without  supply  from  the  sea  it  WQi4d  saw  bf 
dried  up  fay  die  rays  of  the  sun,)  but  the  ^teiipr  wall  im^ 
sists  of  agieat  mamfaer  of  smaller  islsndss  wbicih  v^  separate 
ftom  each  other  by  smnetimea  larger,  sonietimes  sipaU^sr 
spaces.    The  number  of  these  islets  amounts,  in  the  laiger 
coral  islands^  to  sixty ;  and  between  th^n  it  is  oot  so  d^op 
but  that  it  beeomes  dry  at  the  time  oi  ebb*    The  intenpr 
sea  has  in  the  middle  generally  a  depth  of  fitw  thirty  tQ 
five<^and-thirty  fathoms  i  but  on  all  fides  towird^  the  land 
the  depth  gradually  daoreases.    Jn  iib/m  fiafa  where  tb^ 
ooQstant  monsoons  prev^^  where  Qpneeq^^tly  tb^  wavef^ 
beat  only  on  one  side  of  the  seqf  int  island*  it  is  natwr^ 
that  this  side  of  the  reef,  exposed  to  the  unremitting  fiury 
of  the  ocean,  should  be  finrmed  diiefly  by  broken  off  blocks 
of  coral,  and  fragments  of  shells,  and  first  rise  above  the 
elements  that  created  it*     It  is  only  these  islands,  respecU 
ing  the  formation  and  nature  of  which  we  hitherto  know 
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any  thing  with  oaiiinty ;  we  ue  still  almost  fiiitiiely  witli- 
out  lo^r  ohstnratioBs  OB  tluNK  is  the  Indian  aad  Chinese  S 
wUoh  lid  lA  th»  regioBa  of  the  ais^  mootha  nonnona^  Finn 
the  ehavta^eb^f  them,  it  is  to  be  infiBtred  that  eveiy  side 
'is  ^naUy  advanced  in  formatieB.  The  ke  side  of  such  a 
ookal  (^  in  the  Pacific  Oceaa»  which  is  governed  by  Uie 
ranstant  aioaaoons^  fiwquently  does  not  shew  itsdf  above  the 
water^  when  Ae  oiq^ceite  side,  fiom  time  imoMinerial,  has 
Attained  pevfbction  in  the  atmospheric  refpoa ;  the  fesmer 
feef  ie  «ven  intemipted  in  many  ptaoes  by  intervals  tekv- 
aUy  iMsdt  and  of  the  oaBse  depth  as  the  inner  aea,  whidi 
ham  been  left  bf  nature,  liho  ^fen  gales,  for  the  caq^ing 
asaiinef  to  €Bter  the  internal  eahn  and  eecme  harbour.  In 
daeir  eaUemal  form  the  ooml  islands  do  not  resembk  each 
alher  ;  but  this,  and  the  extent  of  each,  probably  depends 
eH  d»»  sine  of  the  snbmafiBe  asointeim  tofs,  ob  whidh  tfaev 
bssis  is  founded.  These  islands  which  have  more  length 
than  biaadth,  and  are  eppoced  in  their  greatest  eztmt  to 
the  winds  and  waines,  arericher  in  firuitfiil  idets  than  those 
whcae  skuAttCn  is  not  so  ada(Ked  to  a  quifik  ferasadan.  In 
the  large  island-chains,  there  are  alwnys  aome  single  islets 
whieh  haie  the  appearance  of  high  land ;  these  lie  upon 
an  mgh  ptNgeetiag  into  the  sea,  are  eapesed  to  the  anif 
njfoa  two  aides,  cflnsisA  tberafive  ahnoet  entirely  af  laxge 
blocks  of  coral,  and  are  destitBtadP  Snailar  ItaguMBU  of 
shells  and  coral  sand  to  fill  up  the  intervals.  They  are, 
therefore,  not  adapted  to  support  plants  requiring  a  depth 
of  soil,  and  only  afford  a  basis  to  high  trees,  provided  with 
fibrous  roots,  (as  the  Fisonia,  Cordia  Sebastiana,  L. ; 
Morinda  Citrifolia,  L. ;  and  Pandanus  odoratissimus,  L.) 
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whidi,  at  a  distance,  give  to  these,  always  very  small  .is* 
lands,  the  fonn  oi  a  hill.  The  inner  shoies  of  the  island, 
exposed  to  the  surf,  eonsist  of  fine  sand,  whidi  is  wadied 
up  by  the  tide.  Between  the  small  ishmds  under  their 
proCeetioD,  and  even  in  the  middle  of- the  inner,  sea,  are 
found  smaller  species  of  coral,  which  seek  a  quiet  abode, 
finrm  in  time,  ^  though  very  slowly,  banks,  till  they  at  last 
leadi  the  sur&ce  of  the  water ;  gradually  incvease  in  ex« 
tent ;  -  unite  with  the  iaknds  that  sniround  diem ;  and  at 
loigth  fill  up  the  minor  seas,  so  that  ^at  was  at  first  a 
ring  of  islands,  becomes  one  connected  land.  The  islands 
which  are  so  £u  formed,  retun  in  the  middle  a  flat  pkin, 
which  is  always  lower  than  the  wall  ^t  surrounds  them 
on  the  badks ;  for  whidi  reason  pook  of  water  are  fimned 
in  them,  after  a  continued  rain,«^the.only  springs  and 
wells  they  possess.  One  of  the  peculiarities  of  these  islands 
is,  that  no  dew  fidk  in  the  evening,  that  they  cause  no 
tempests,  .and  do  not  cheek  the  course  of  the  wind.  The 
very. low  situation  of  the  country  sometimes  exposes  the  in- 
habitants to  great  danger,  and  threatois  •  their  lives  wh^i 
the  waves  roll  over  their  islands,  if  it  happens  that  die 
equinox  and  full  moon  fidl  on  the  same  day,  (consequently 
when  the  water  has  readied  its  greatest  height,)  and  a 
storm  agitates  the  sea  at  the  same  time.  These  islands 
are  said  to  be-  also  shaken  by  earthquakes.    ; 
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Note  K.    §  16,  p.  36. 
On  the  Diminution  of  the  Waters  qfthe  Ocean. 

-  That  the  water  of  the  ocean  has  dimiiushed,'  and  is  still 
diminudiingy  can  scarcely  be  doubted ;  yet  the  rate  of  de- 
croase-sinoe  the  period  of  the  deluge  has  been  so  gradual, 
:be]ng  now  effected  not  by  the  converstoa  of  the  water  *  into 
the  earthy  materials  of  whidi  the  globe  is  composed,  but 
principally  by  the  agency  of  animals,  v^etables,  and  vol- 
canoeS)  that,  on  a  general  view,  it  may  be  said  to  be  nearly 
imporoeptible.  '  The  facts  mentioned  by  Celsius  and  othersy 
in  regard  to  the  rapid  dkninution  of  the  waters  of  the  Baltic, 
have  been  much  insisted  on  by  some  geologists,  although 
they  cannot  correctly  be  employed  in  illustrating  the  sup- 
posed general  diminution  of  the  waters  of  the  globe ;  be- 
cause the  Baltic  is  a  nearly  inclosed  sea,  receiving  rivers 
of  considerable  magnitude.  Ptofessor  Plkyfair,  in  his  ele- 
gant geological  work,  reissarks  .in  regard  to  the  diminution 
of  the  waters  of  the  ocean  :•— - 

'  <<  If  we  proceed  further  to  the  north,  tb  the  shores  of 
the^BoZfic  for  instance,  we  have  undoubted  evidence  of  a 
thange  of  level  in  the  same  direction  as  on  our  own  shores. 
The  level  of  the  sea  has  been  represented  as  lowering  at  so 
great  a  rate  asjorty  inches  in  a  century,  Celsius  observ- 
ed, that  several  rocks  which  ate  now  above  the  water,  were 
not  long  ago  sunken  rocks,  and  dangerous  to  navigators ; 
find  he  took  particular  notice  of  one  which  in  the  year 
1680,  was  on  the  surface  of  the  water,  and  in  the  year 
1781  was  90\  Swedish  inches  above  it.     From  an  inscrip- 
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tion  near  A&po^  in  the  lake  Metar,  which  communicates 
with  the  BaitiCf  engraved,  as  is  supposed,  about  five  cen- 
turies agDt  the  hwd  of  the  sea  tcppeus  to  li«resu!dc  kk  that 
time  no  less  than  thirteen  Swedish  fb^  JdL  them  AmNI^ 
wiili  manjr  vism  vhidi  it  is  unaeeessaiy  to  snuienito', 
make  the  gradual  dqn€$monj  not  only  of  the  BbMc^  hut 
of  the  whole  Norikem  Qcean^  a  matter  of  oertMi^.^— ^ 
Pi.ArFAua'8  IBuHraHomt  p.  445. 

That  inde&tig9ble  and  accurate  ohscar^er  De  L110,  has 
the  following  commentaiy  on  the  precedoU^  jftim^g^  :-*^ 

<<  It  would  be  unneoessary  to  mention  jbif^  Iht^two  ifmoL* 
sideraUe  facts  above^  if  the  dqn-^mon  of  the  kvel  of  thRse 
seas  were  indeed  a  maUer  qfce$imnfyi  for  the  bes^  aoj* 
thenttcated  and  the  least  equivocal  m<mnmaftts  of  th^ 
change  would  then  abound  along  idl  thm  coacits*  But 
proofs  are  every  where  found  that  such  a  cluaige  is  i^iy^^H* 
coZ :  they  may  be  seen  in  all  the  vaiee  coming  down  to 
these  Jieas^  in  which  there  is  no  percq^ibte  impiWMlon  of 
the  action  of  any  wt^rs  but  those  of  the  land^  and  n^  V40^ 
tige,  through  their  whole  extent,  of  any  permnimnt  abodi» 
qf  those  of  the  ^^ »  and  proofi  to  the  sttEoeeffeqisfm  equal- 
ly visible,  along  the  coasts  of  both  these  Moir,  inaU  the«<l» 
Vmds  which  have  been  formed  on  th^m^  and  whicfa»  \kwg 
perfectly  hormmtci  from  the  point  where  their  fiMnmtm 
commenced^  evidently  show  that  the  water  diifpIiuKid  Igr 
them  has  been  constantly  at  the  same  U^.  Hepoe  9^ 
pears  the  necessity  of  multiplying,  as  I  have  done^  and  abatt 
continue  to  do,  for  the  subversion  of  a  prejudice  of  such  an« 
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cient  date,  the  examples  of  these  peremptory  prooft  of  its 
total  want  of  foundatioii.  The  rack  mentionecl  by  Celsius 
had  probably  been  observed  by  him  at  times  when  the  levd 
of  the  ^ea  was  difibrent ;  its  Imown  difitnrences  much  ex- 
oetdmg  the  qwati^  here  qpemficd.  Aa  for  tiieiDssiiption 
near  Aspo,  in  a  eountry  aboutodtng  wilh  Mm  m  iamnk  at 
that  whieh  I  have  above  described,  if  we  were  aeqpiainftsd 
with  its  terms,  we  should  piebably  find  it  to  be,  like  many 
which  I  have  seen  in  various  places  along  the  ooufse  of  the 
Oder  and  die  Elbe,  the  monmirieBt  of  some  extraoidinary 
inundation  of  the  land,  bom  the  sudd^  meltiBg  of  the 
snows  in  the  monntaim,  at  a  time  wJien  the  water  had  been 
prcfvented  from  rmnui^  ofhf  an  equally  ^xtoaoidinary  rise 
of  the  levels  the  sea;  of  whiA  the  eSbM  on  loiT  toasts 
mi^ -extend  irery  &r  inland.^* 

<<  By  his  eoaehisidn,  howev^,  firem  diese  few  laefes,  eon« 
tnry  to  e«dry  thing  observed  on  dke  ooaBIs  of  this  sea,  Mr. 
Play&ir  tlunhshimsi^aiithoriaediolnmntainlhat  tkegra* 
dual  dfpmtitm^  not  mfH^  tf^  BaUic^  haqfihewhoU 
NmUmrm  (kean^i$4t  maUer  ^urUwnHy:  aftevwards  he 
Mambiea  iaesdy  which  of  these  two  eauses,  the  MStfubncv 
of  the  Ha  itseii^  or  die  tho^ian  of  the  Anii  aMnod  it, 
agrees  the  best  w^  the  phenomena ;  and  he  decides  in  fiu 
vrnnr  of  tiie  latter,  peintiiig  out  its  aeeordanoe  with  the  Hut* 
lebiali  theory.'' 
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'  Note  L.  (a.)  §  2S. 
Werner's  Views  of  the  Natural  History  of  Petrifactions. 
'  From  the  observation  in  secdon  aa,  Cuvier  does  not  ap- 
pear to  have  known  how  much  Werner  has  done  for  the  ad- 
vancement of  the  natural  history  of  fossil  organic  remains. 
He  did  not  rest  satisfied  with  the  devdbpraeat  of  the  mere 
mineraloincal  branch  of  the  theory  of  the  earth ;  on  the 

of  all  the  classes  of  fossU  organic  reiriains,  bemg  weU  con- 
vinced,  that  without  an  accurate  and  bompiehensive  know- 
ledge of  these  interesting  bodies,  geological,  speculation 
would  have  excited  but  comparatively  Utde  notice.  Many 
years  ago  he  embodied  all  that  was  known  of  petrifiacdons 
into  a  regular  system.  He  insisted  on  the  necessity  of  eve- 
ry geognbstical  cabinet  containing,  besides  complete  se- 
ries of  rocks  for  illustrating  the  mineralogical  rdations  of 
Ae  globe,  an  extensive  collection  not  only  of  shdls,  but 
]also  of  the  various  productions  of  the  class  zoophyta,  rf 
plants,  particularly  of  sea  plants  and  feriis ;  and  an  exami« 
nation  of  the  remains  of  quadrupeds  in  the  jpeat  Um^tone 
caves  and  alluvial  soils  of  Germany,  soon  pointed  out  to  him 
the  necessity  of  attaching  to  die  get^bstical  cabinet  also 
one  of  comparative  osteology.  As  his  views  in  geognosy 
enlarged,  he  saw  more  and  more  the  value  of  a  close  tod 
deep  study  of  petrifactions.  He  first  made  die  highly  im- 
portant observation,  that  different  formations  can  be  discn- 
mmated  by  the  petrifactions  they  contain.    It  was  during 
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the  course  of  his  geognostical  investigations  that  he  ascer- 
tained the  general  distribution  of  organic  remains  in  the 
crust  of  the  earth.     He  found  that  petrifactions  appear  first 
in  transition  rocks.     These  are  but  few  in  number,  and  of 
animals  of  the  zoophytic  or  testaceous  classes.  In  the  older 
floetz  rocks  they  are  of  more  perfect  species,  as  of  fish  and 
amphibious  animals  ;  and  in  the  newest  floetz  and  alluvial 
rocks,  of  birds  and  quadrupeds,  or  animals  of  the  most  per- 
fect kinds.     He  always  maintained  that  no  fossil  remains 
of  the  human  species  had  been  found  in  floetz  rocka,  or  in 
any  of  the  older .  alluvial  forjmations ;  but  was  of  opinion 
that  such  remains  might  be  discovered  in  the  very  newest 
of  the  alluvial  depositions.    He  also  was  led  to  believe,  from 
his  numerous  observations,  that  sea  plants  were  of  more  an- 
cient origin  than  land  plants.     A  careful  study  of  the  ge- 
nera and  species  of  petrifactions  disclosed  to  him  another 
important  fact,  viz.  that  the  petrifactions  contained  in  the 
oldest  rocks  are  very  different  from  any  of  the  species  of 
the  present  time ;  that  the  newer  the  formation,  the  more 
do  the  remains  approach  in  form  to  the  organic  beings  of  the 
present  creation ;  and  that,  in  the  very  newest  formations, 
fossil  remains  of  the  presently  existing  species  occur.     He 
also  ascertained,  that  the  petri&ctions  in  the  oldest  rocks 
are  much  more  mineralized  than  those  in  the. newer  rocks, 
and  that  in  the  newest-  rocks  they  are  merely  bleached  or 
calcined.     He  found  that  some  species  of  petrifactions  were 
confined  to  particular  beds ;  others  were  distributed  through- 
out whole  formations,  and  others  seemed  to  occur  in  several 
different  formations ;  the  original  species  found  in  these 
formations  appearing  to  have  been  so  constituted  as  to  live 
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dirov^  a  Tariety  of  ehanges  wfakh  had  destfoyed  kuii- 
dreds  of  other  apecm,  whidi  we  find  eonfined  to  partimdar 
beds. 

NoteM.    §S». 

On  the  DiHrHmtion  ofPekifactions  in  the  diffireni 

Classes  of  Socks. 

As  an  account  of  the  distribution  of  SmsiI  organic  ie« 
mains  throughout  the  strata  of  which  the  enist  of  the  eardi 
is  composed,  cannot  fail  to  prove  inteiesdng,  eten  to  the 
general  reader,  we  diaU  here  give  a  very  abort  tksiA  of 
what  is  known  on  the  subject.  Fossit  organic  remain^  or 
petrifactions,  have  not  hitherto  been  discovered  in  any  of 
the  primitive  rocks ;  indeed  it  would  appear  that  aninudi 
and  vegetables  were  not  caQ^  into  existence  until  liie  pen- 
ned when  the  transition  rodoi  began  to  be  fiirmed.  "Hmbt 
it  is,  that  petri&ctions  have  not  been  met  wifh  m  any  rodt 
older  than  those  of  the  transition  ch 


TRANSITION  BOCKS. 

'the  principal  transition  rocks  are  gteywacke,  grey- 
wacke  slate,  clay  slate,  limestone,  greenstone,  atnygda^ 
kdd,  syeniee,  porphyry,  and  granite.  All  of  them  d6 
not  afford  petri&ctions,  these  remains  having  b^en  hidierto 
found  only  in  the  limestone,  greywacke,  greywaeke  slate, 
and  clay  slate. 


0F  Pfi!^BtlF ACTIONS.  SSQ 

1.  Tramriium  Limestone. 
SVmnl  oorallitie  btdies)  rodi  m  Bttdiepatittt,  tidapDiites, 
aiii  iniHeparitRg»  of  diffirent  i^ecBea,  abound  ia  nittf  t»» 
rieties  of  this  limestone*  It  is  in  general  difficult  to  d^tev^ 
mine  the  species  of  these  general  owing  to  their  being  much 
intermixed  with  eadi  other,  Mid  with  the  matter  of  the 
liaMstonc.  Oh  a  general  view,  they  eortainly  apfiroaeh  in 
external  characters  to  those  ONEala  we  at  present  meet  with 
ia  a  HviBg  state  in  the  troficat  ngiona  of  the  ^be»  In- 
tenaixedwidi  these  oecalsy  orin  sqparate  strata,  we  find  y^ 
lioHa  species  of  OEthooeiBttte^  lituites»  ammonites^  belem- 
ahesy  TiairtilitrHy  kndcuHtes,  chamites,  torebratulites,  ano- 
mites,,  snd  psilrilites. 

3.  QretfWttche. 
This  i»  a  ndc,  inchidiag'  la  a  baan  tii  quarter  daj 
slate,  varionly  sfaiqped  masses  of  day  date,  grcywadie 
slate,  flinty  date,  and  sometinMs^  also  masses  and  graaaB  of 
fehq^,  and  sedea  of  miea.  It  reiy  sasdy  contabs  petii- 
fiKtiims^  Heace  in  many  extendve  tracts  of  oonntiy 
where  it  predomiiiaees,  not  a  RDgle  fossil  organic  lemaiBia 
to  be  seen.  The  amoMl  petti&etiMia  wUdi  hacre  been 
discovered  in  this  rock  are  ammonites,  and  madreporites, 
of  the  same  species  aa  those  sMt  with  in  day  slate^  and 
gteywada  slate ;  also  solenites,  mytulites,  tellinites,  and 
brge  orthoeeiatites.  The  TcgetaMs  petrifaetioBS  are  al- 
\tgiA  to  be  fruits,  stems,  and  leaves  of  palm4ike  vegetables 
and  parts  of  reeds. 

z  % 
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3.  Clay  SlaU. 
It  mely  oonftams  petii£KtioDs;   and  the  only  kinds 
liitherto  met  with  in  it  appear  to  be  ammonites  and  trilo' 
rates. 

4.  Greywacke  Slate. 
This  xoAi  seldom  oontains  petri&ctions.  Where  it  faor^ 
defs  on  the  day  skte,  it  oontains  the  same  kinds  of  ammo- 
nites as  occur  in  that  rock,  and  in  the  vicinity  of  giey- 
wadce  and  transition  limestone^  we  observe  in  it  oKthocem- 
dtes,  oorallites,  and  tauai  remains  of  reeds  and  marine 
plants.  The  orthooeratites  gracilis  of  Blnmenbach,  the 
Molossus  of  Montfort,  and  also  the  ooralliolites  orthooera« 
toides,  which  are  found  in  this  rock,  seem  to  hdong  to  those 
remarkable  corals  that  form  a  kind  of  connecting  link  be- 
tween dieHs  and  corals.  Particular  beds  of  a  siliceous  and 
ferruginous  nature,  subordinate  to  the  greywache  shtte^ 
abound  more  in  petrifiictions.  They  contain  principally 
some  species  of  madieporites ;  also  screw-stones,  (schrauben- 
steine,)  which  appear  to  be  derived  6om  the  ooralliolites 
epithonius,  and  whole  fiunilies  t)f  terebratulites,  with  a  few 
species  of  turbinites,  and  striped  ohamites^ 

It  appears  from  the  preceding  statement,  that  in  ge- 
neral the  different  species  of  transition  rocks  contain  simi- 
lar petrifactions,  and  that  they  are  principally  distinguish- 
ed by  the  number  of  corals  and  orthoceratites  imbedded  in 
them. 
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FLOBTZ  B0CX8. 


.Eo68il  organic,  xcmaiiis  are  much  more  abundant  and 
.yaxied  in  the  rodui  of  this  than  of  the  preceding  daas.  We 
^shall  e&umeratie  the  rocks  of  this  dass  according  to^  their  re« 
lative  antiquity,  and  begin  with  the  lowest  or  first  fcmed 
member  of  the  sexies^  which  is  named 


I.  First  Sandstone  Formation^  or  Old  Red  Sandstone. 

This  rock  is  characterized  by  its  colour,  oompodtiMiy 
imbedded  minerals,  strata  with  which  it  is  associated,  the 
yeins  that  traverse  it,  and  its  position  in  regard  to  the  other 
rocks  of  which  {he  crust  of  the  earth  is  QDmposed.  It  resta 
upon  the  transition  rocks,  and  is  very  intimately  oomdeeted 
with  them,  as  transitions  are  to  be  observed  from  the  one 
into  the  other.  On  a  general  view,  it  might  be  viewed  as 
the  newest  member  of  the  transition  class,  or  the  oldest  of 
the  flcetz  rocks.  The  red  sandstone  contains  but  few  petri- 
factions, and  these  are  principally  of  trunks  or  branches  of 
trees,  some  of  which  appear  to  resemble  those  of  the  tropi* 
cal  re^oas. 


II.  First  Flostz  Limestone,  or  Mountain  Limestone. 

This  limestone,  which  rests  on  the  old  red  sandstones, 

contains  petrifaction  of  numerous  coral  and  shells. 

z3 


S42  NATURAL  HISTORY 

Coal  Formatiam.  ^Snsibnnstaoii  rests  upoQ  the  mcnm- 
tain  limestone.  In  the  sandstone  which  is  associated  with 
'the  ecnd,  and  ako  in  die  dale  •day  mA.  libiA.  &  ahenBtes, 
^there  fie^Qentijr  oecor  lemams  of  esumoii  and  of  afbsns- 
cent  ien»,  gigancie  roeds,  pdhns,  and  leaves  of  «Mi» wUdi 
Tesembles  the  awttortiMi,  and  lAoA  was  Aaog  ggnsidf  iod  « 
an  equuetum.  In  the  Mmesloae,  skle  daj,  kc  of  theooal 
fields  in  this  ooontiy,  petrifactions  of  corals  and  of  nnivalve 
and  bivalve  shells  occur. 

III.  Second  FUetz  Limestone^  or  Magnerian  Limestone 

ofEngJisk  OedlogiHe. 

This  limestone  rests  immediately  on  &e  eod  fonnation, 
and  consist,  of  the  fblkmingmembe™.      * 

i.  Alpine  Limestone,  It  is  prmeipoUy  characterized bj 
the  amrnonites  and  knticuUtes  it.  eontainft.  In  it  we  also 
meet  with  single  eorallielites,  enorinites,  tenibratiditeB^  os- 
tracites,  buccinites,  ehamites,  ecbinites,  bd^oaniteB,  and 
grjrphites. 

S.  Bituminous  Marl  Slate.  This  rock  often  ftrqis  the 
lower  part  of  the  formation.  It  contains  abundance  of  pet- 
rified fishes,  which  are  in  general  most  numerous  in  those 
places  where  the  rock  occurs  in  basin^-dbaped  strata.  Many 
attempts  have  been  made  to  determine  the  genera  and  spe- 
cies of  these  animals,  but  hitherto  widi  but  litde  sucoess. 
It  would  appear  that  the  greater  number  «re  fresh-water 
species,  and  a  few  marine  species.   But  the  most  remarkable 
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fossil  organic  remain  hitiberto  firand  in  this  limfiifcone,  ii 
that  of  an  animal  of  the  genus  monitor,  of  the  daas  amphi« 
bia,  of  whiefa  Cuvier  has  given  an  intevaating  account  in  his 
great  work  on  Fossil  Organic  Remains. 

Petrifkctions  of  vegetables  rarely  oocur  in  this  limestone; 
we  eometimes  meet  with  branehes  of  plants  analogous  to  the 
fyccpodium^  and  more  rarely  fioagments  ot^firm,  and  of 
plants  allied  to  the  genus  phalaris. 

Amongst  these  fresh«water  productions,  we  meet  with 
various  fossil  remains  of  marine  animals,  such  as  grjrphites, 
pentacrinites,  irilobites,  and  cqraUaphites. 

3.  Zechstein,  a  dark  shinty  stratified  limestone,  is  another 
member  of  the  second  limestone.  Ammonites  occur  in  it ; 
and  pentacrinites  fasciculosus,  and  whole  fiimilies  of  gry- 
phites  aculeatus.  It  contains  more  rarely  the  gryphites 
rugosus,  terebratulites  alatus,  terebratulites  lacunosus,  and 
probably  also  the  terebratulites  striatissimus,  T.  obliquus, 
and  T.  variabilis.  It  affords  nearly  the  same  species  of 
milleporites  and  coralliolites  as  are  found  in  the  bitumi- 
nous marl  slate.  It  is  worthy  of  remark,  that  nearly  all 
the  petrifactions  found  in  this  finmation  are  much  broken 
Beds  otcocU  occur  in  the  zechstein,  accompanied  with  slate 
day,  bituminous  slate,  and  other  rocks,  all  of  which  fre- 
quently contain  petrifactions  of  bivalve  shells,  and  impres- 
sions of  plants.  The  shells  resemble  those  met  with  in  the 
Jura  limestone ;  and  the  vegetable  impressions  areof  lyco- 
podiums  and  ferns,  resembling  those  found  in  the  old  coal 
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foroiatioD.  But,  besides  these,  we  o))6erve  renudns  of  plantu^ 
ef  the  palm  tribe,  some  of  which  resemble  the  c^rica  pa- 
pisiya^  a  native  of  Senegal. 

4.  Magnesian  Limestone.  The  small  granular  and 
earthy  magnesian  limestones  that  abound  in  £ngland>  ooeur 
abundantly  in  this  formation,  and  hence  the  name  magncr 
sian  limestone  formation  given  to  the  whole  series. 

*  • 

IV.  Second  Sandstone  Formation^  or  New  Red  Sandstone, 

This  sandstone  rests  upon  the  second  flcetz  limestone. 
It  contains  beds  of  red  marl,  and  ialso  of  gypsum  and  rock 
salt.  The  following  are  some  of  the  petrifactions  mentioned 
by  authors  as  occurring  in  this  fcmnation,  and  in  the  next 
sandstone,  termed  the  green  sand  formation. 
Encrinites  trochitiferus.     Schlottheim.     Brunswick* 
Dentalites  striatus.     Schlottheim.     Mecklenburg. 
Trochilites  scheuchzeri.     St.  Gallen. 

« 

Turbinites  torquatus.     Knorr.     Neufschatel. 

regensbergensis.      Knorr.      Begenberg,    near' 

Blankenburg. 
australis.     Schlottheim.     France. 
Muricites  volutinus.     Bourg.  T.  34.  F.  223.    St.  Gallen. 
nisus.     Bourg.  T.  84.  F.  g26.  St.  Gallen. 

assimilis.     Bourg.  T.  M.  F.  228.     St.  Gallen. 
Bullites  reticulatus.     Bourg.  T.  37.  F.  247.     St.  Gallen. 
senilis.     Bourg.  T.  37.  F.  250.  St.  GaUen. 

Pectinites  punctatus.     Volkm.  Siles.  subterr.  T.  23.  F.  3. 
radiatus.     Id.  T.  32.  F.  6. 
reticulatus.     Id.  T.  33.  F.  L 
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Pecdnitet  kmgiooUi.    Id.  T.  3S.  F.  9. 
anomalus.     Id.  T.  84.  F.  13. 
gigas.    Knorr.  P.  II.  1.  T.  B.  F.  1^  9.  Orten- 

berg, 
pdonicttd.     Schlottheim.     Wieliczka. 
ChamheB  traiunrexsini  punctatus.    Volkiii.     Siles*  subterr. 

T.  83.  F.  7. 
Ostracites  labiatus.    Knorr.  P.  II.  1.  T.  B.  II.  i«*  Fy.  ft. 

Pima. 
Anomiteft  paradoxus.    Scheuebz.  F.  96. 
Pinnites  diluvianus.  Knorr.   P.  II.  1.  T.  B.  D.  X.  F.  1. ». 

Pirna. 
Crryphites  rugosus.     Knorr.     P.  II.  1.  T.  B.  1.  d.  F.  7. 

Wieliczka. 
Musculites  sablonatus.     Bourg.  T.  23.  F.  142.  143. 
rugosus. .   Knorr.  P.  II.  1.  T.  B.  vi.  F.  3. 

Silesia. 
Tellinites  museulittformis^     Knorr.     P.  II.  1.  T.  B.  II. 

St.  Gallon, 
margaritaceus.      Schlottheim.      Mecklenburg. 


V.  Third  Flcetz  Limestone^  or  Jura  and  Oolite 
Limestone f  and  Shell  Limestone, 

This  formation,  which  rests  on  the  rocks  of  the  new  red 
sandstone  formation,  and  is  remarkable  for  the  abundance 
and  variety  of  petrifactions  it  contains,  includes  beds  of 
coal,  marl,  sandstone,  stinkstone,  and  also  of  gypsum. 


346  NATURAL  HIST(mT 

V 

The  following  are  rtbc  gesera  of  petrifaetl(ms  ihat  hav^ 
been  met  with  in  it  :-^SeipuIite8,  asterialites,  .encrinites, 
aehiiiiles,  mrthooeEatites,  bdenmitea)  ammoiutes,  nauti- 
lites,  lenticulites,  helicites,  troohilites,  buccinites,  patel- 
litesy  ehaniites,  Jbiuccarditea,  donacites,  ivennlites,  ostra- 
cites,  terehratulitCB»  ADomites,  gijpliites,  miuculiteii,  aad 
coralliolites.  Some  yarietiea  contain  petrified  fishes  of  va- 
rious genera. and  qiecics,  and  also  fiossil  amphibiaiis  ani- 
mals. The  vegetable  petri&fitions  that  occur  in  this  fi)r- 
mation  are  of  stems  and  leaves  /of  unknown  ysig/HM^^- 

The  shell  limestone  ot  audiois  bdongs  to  this  formation, 
and  the  following  list  has  been  giiran  of  the  petn&ctions  li 
contains. 

Astedatites  eiemita.     Schbttheim.     Groftha^ 
Encrinites  trochitiferus.    Blumenb.     Abbild.     F.  60. 
Pentacrinites  .Gottingensis.     Heimberg,  near  -ClroitiiDgeD. 

Bntannicus.     Blum.  Abbild.  T.  70.  F.  a.  & 

Dorsetshire*. 
Echinites  ruralis.     Schlottheim.    Tonna. 
Dentalites  obsoletus.     Schlottheim.     Tonna. 
Bitubulitesproblematicus.     Bl  AU).  T.  II.  F.  9- 
Belemnites  paxillosus.      Schlottheim       Heimberg,   near 

Gottingen. 
Ammonites  nodosus.  Mus.  Tessin.  T*  4.  F.  3.  Thuringia. 


*  Does  this  really  belong  to  the  shell  limestone  ? 
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Ammoniteaisvitfoiueus.    Knont.  P^  II.  1.  A.  S.  F.  1 

Kdburg. 
mitigiuritaiut.    Monlf.  Fo).  90.    Antweip. 
Amaltheus.    Knar.  P.  II.  1.  T.  A.  II.  F.  8. 


ites.     Manf.  F.  78. 
MmB.    Bttirg.  T.  39.  F.  16S. 
jpatosus.     List.  Amm.   Ang.  T.  6.  F.  3. 

Ghttingen. 
.piuilhis.    SchTotthftttn.    Heioihei;g. 
papittetus.     Scfalotthcim.     Heimbog. 
JKoem.     Bouig.  T.40.F.  966. 
Nautilites  psendbponapilus.     SdilottheiM*     Weimar. 

nisticus.     SoUottheim.     Heimberg,  near  Got- 

tingen. 
Helicites  girans.    Qryct.  Nor.  T.  III.  F.  89. 

plamnrbifinnnia.    SdilottlmBi.     Near  Arensberg. 

Tbaringia. 
Helicites  psenchipoinaritti.      Enonr.  T.  B.  vi.  a.  F.  10. 

Quedieiiburg. 
TfedhiHtes  speciesus*    Oryct.  Nor.  T.  vii.  Fv  SO. 
soiosus.    ScUottteam.     Heimbeig. 
umbilioatiis.     ScUottheim.     Heinberg. 
Uma.     SdUotdieiin.     Heimberg. 
acutus.     Sohlottheini.     Heindieig. 
Nerititeis  spiratus.     ScUotlheim.    Arenibiirg. 

gryphus.     SbUettbeiin.     Minden. 
Turbinites  stromhiitbrinis.     Natnrf.  1.  S.  1.  T.  III.  F.  3. 

Palatinate, 
communis.     ScUottheun. 
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Turbinites    socialis.     Schlottbeiiii.     Wissbaden. 

approximatus.     Schlettheim.     Heimberg, 
Stfombites  Jenensis.  Know.  P.  II.  1.  T.  C.  vi.  F.  7.  Jena. 

canaliculatus.     ScUottheiin.    Heimberg. 
Buccinites  annulatiis.     Sehlottheim.     Halberstadt. 

gregariufl.     Sehlottheim.     Heimberg. 
Forcelanites  Seelandicus.     Sehlottheim.     Zeeland. 
Patellites  Vinariensis.   Naturf.  6.  St  T.  III.  E.  4.     Wei- 

mar.' 
Diseites  aequilateralis.     Sehlottheim.     Tomia. 
Chamites  Isvis.     Bomrg.     T.  81.  F.  ISO. 

auritus.     List.  Anim-  Angl.  T.  9*  F.  51. 
striatus.     Bourg.  T.  25.  F.  154. 
sulcatus.     List,  Anim.  Angl.  T.  9.  F.  54. 
Pectinites  subreticulatus.     Sehlottheim.  Teutleben. 
Baccarditei  cordicalis.     Oryct.  Nor.  T.  7.  F.  89. 

cardisnefinrmis.     Sehlottheim.     Heimberg. 
Donacites  clausus.     Sehlottheim.     Tonna. 
Venulites  trigonatus.     Sdilottheim.     Tonna. 
Ostracites  sdcatus.   Blumemb.  Spee.  Arch.  Tel.  T.  1  F.  8. 
plicatus.     Knorr.  P.  II.  1.   T.  D.  ».  F.  1—4. 
pusillus.     Oryct.  Nor.  T.  viii.  F.  6. 
pyramidans.     Oryct.  Nor.  T.  iv.  F.  1. 
spondyloides.     Sehlottheim.     Tonna. 
TerebratuIitiBs  communis.  Knorr.  P.  II.  1.  T.  B.  iv.  F.  2. 

giganteus.     Blumemb.     Abb.  T.  i.  F.  4. 

Osnabruck. 
regularis.     Oryct.  Nor.  T.  v.  F.  83. 
oblongus.     Oryct.  Nor.  T.  v.  F.  24. 
squamiger.     Oryct.  Nor.  T.  v.  F.  19. 
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Terebratulitcs  artifex.    Knofr.  P.  II.  1.  T.  B.  iv.  F  7,  a 

sustareinattts.      Orjct.  Nor.  T.  vii.  F.  35. 
subhistericus.     Oiyct  Nor.  T.  viii.  F.  87. 
parasiticus.     Schlottheim.    Tonna. 
firagilis.    Schlottheim.     Herda. 
bicanaliculatus.     Schlottheini.     Tonna. 
Trigonellites  pes  aaseris.     Knorr.  P.  II.  1.  T.  B.  tl.  b. 

P.  8.     Thuringia. 
communis.     Snorr.  P.  IT.  1.  T.  B.  II.  b. 
simplex.     Schlottheim.     Sachsenberg. 
Anomites  obsoletus.     Schlottheim.     Lohberg. 
Solennites  annulatus.     Oryct.  Nor  T.  iv.  F.  12,  13. 

Winkelheid. 
Gryphitts. 

Hatisbonensis.    ]K[norr.  P.  II.  1.  T.  D.  III.  r. 

F.  1.  3. 
suillus.    Schlottheim.     Heimberg. 
levis.    Schlottheim.   Heimberg. 
Musculites  gibbosus.    Qryct.  Nor.  T.  vii.  F.  2S. 

comprimatus.    Oryct.  Nor.  T.  vii.  F.  23. 
mytiloides.     Oryct.  Nor.  iv.  F.  2. 
Fholadites  caudatus.     Halberstadt. 
Mytilites  sociatus.     Thuringia. 

costatus.     Lohberg,  near  Tonna. 
Tellinites  paganus.     Oryct.  Nor.  T.  vii.  F.  26,  27. 
comprimatus.    Sachsenburg. 
ttiinutus.     Schlottheim.    Sachsenburg. 
Balanites  porosus.  Blumenb.  Abb.  T.  i.   F.  1.     Near 

Osnabruck. 
parasiticus.     Lohberg.    Tonna. 
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TrilobiAeg  coniigtrus.    ScUkttiniiii.  NwrBeisL 

Fooil  rcnmins  of  fishes^  and;  it  is  said;  also  of  birds, 
have  been  feund  in  tidg  formation. 

VX.  Thvri  Sandstancy  or  Green  Sand  Formation, 

This  sandstone  formation,  which  rests  upon  the  third 

floetz  limestone,  is  often  intermixed  with  particles  of  green 

earth,  hence  has  been  named  green  sand.    Its  petrifactions 

have  been  already  enumerated  under  the  new  red  sandstone. 

VIL     Chalk  Fomuxticn. 
This,  which  is  one  of  the  newest  of  the  floetz  limestones^ 
contains  many  different  petri&ctions,  as  will  appear  from 
the  following  enumeration. 

Serpulites  contortuplicatus.     Mont.  P.  II.  p.  25.  Peters- 
berg, 
peniformis.     Schlottheim.     Petersberg. 
exuviatus.     Schlottheim.     Island  Rugen. 
Osteriatites  siderolites.     Mont.  P.  1.  p..  150.     Petersberg* 
Asteriatites  spinosus.     Schlottheim.     Petersberg. 

pentagonatus.     Schlottheim.     Petersberg. 
^  Echinites  poundianus.     Schlottheim.     Kent. 
Echinites  varians.    Bourg.  T.  li.  F.  337—339. 

anomalus.     List.  Anim.  Angl.  T.  vii.  F.  S5. 
melitensis.     List.  Anim.  Angl.  T.  xxvii. 
cordiformis.     List  Anim.  Angl.  T.  viii.  F.  28. 
Breynianus.     Breyn.  Opuscl.  T.  iv.  F.  1.  2. 

fenestratus.     Enorr.  T.  £.  7.  a.  T.  iii. 

1 


OF  nmuPACTioNB.  951 

Eekiiiites  cmuOicukitis.    Knoir.  P.  II.  1*  T.  £.  iv.  F.  1.  8. 
ursmus.     Know.  P.  IL  1.  T.  E.  1.  a.  F.  4. 
hetagonatus.     Eddrr.  P.  IL  L  T.  E.  Y.  F.  12. 
cruciAtus.     Snonr.-  Sappl.  T.  ix.  d.  F.  8. 
sidexdis.    Naturf  9.  St.  T.  iv.  F.  7*  Petersberg. 
echinomttrites.    Bourg^  T.  Im.  F.  861. 
Dentalites  minutus.     Schldttheim.     laknd  Moen. 

OrfhooeiatiteB  gigas.     HiUMrr.  Suppl.  T.  xn«  F.  1—5. 
Telebois  annulatus.   Montf.  P.  I.  p.  366.    Island  of  Goth- 
land. 
Baculftes  vertebndki.     Montf.  P.  I.  343. 
Belemnites  r^ticriatns.    Montf.  P.  L  p.  379.    St.  Cathe- 
rine, 
pyrgopvlon  mosner.     Mont£  P.  I.  p.  p*  394. 
miiotoBattiff.      Brvjrn.  opusd.     Tabula  Beleni- 

nit.  T.  1 .  a.  ft.  b.  Foujas. 
pftxillo»utf.    Montf.  P.  I.  p.  852. 
laneeolatts.     Breyn.  Tab.  Bd.  F.  7.  a. 
Ammonites  fliamifiatus.    Naturf.  J.  St.  T.  II.  F.  8. 

elipsolites  funatus.    Mcmtf.  P.  I.  p.  86.     St. 

Catherine. 
Nautililes  ps^udopompilus.  FaHj.  Petersberg.  T.  xxi.  F.  1. 
pujifpii^.    Faiq.  T.  xx^.  F.  9.    Petersberg. 
j^cher.   Fauj\  T.  xx.  F.  3.     Petersberg. 
Srombites  globulatiuu    Sjaori*.  P.  II.  1.  T.  C.  vii. 
Buccimtes  Belgtciii.     Petersberg. 
Muricites  tiindlitiB  eostatUs.     Mont£  P.  I.,  118.  Rouen. 
Volutites  coMformis.   Knott.  P.  II.  1.  T.  C.  ii.*  F.  6,  7. 
Patellites  acutus.     FauJ  T.  xxv.  F.  1.     Petersberg. 
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PateOites  mitratus.     Knorr.  P.  II.  iL  T.  N.  F..3.    Heek«: 

lenburg. 
melit^nsis.   Knorr.  P.  II.  1.  T.  B.  1.  c.  F.  5,  6. 

Suppl.  T.  V.  c.  F.  6. 
regulflris.  Fauj.  T.  T.  xxiii.  F.  2.   Petersberg. 
irregularis.     Fauj.  T.  xxiiii.  F»  3.     Petersberg. 
Ostracites  mysticns.     Fauj.  T.  xxvi.  F.  5.   Petersberg. 
uHgnlatus.   Knurr.  P.  II.  1.  T.  D.  vii.  F.  5, 6. 

Petersberg.  - 
crista  urogalli.  Knorr.  P.  II.  1.  T.D.  vii.  F.  3.  6. 
laurifolium.  Knorr.  P.  II.  1.  T.  D.  vit.  F.  1, 2. 
plicatissimus.   Naturf.  9.  St.  T.  iv.  F.  6.  a— i. 

Kent, 
approximatus.  Fauj.  T.  xxiii.  F.  5.  Petersberg. 
crista  meleagris.     Fauj.     T.  xxiii.   F.  6.  Pe-^ 

tersberg. 
haliotiformis.   Fauj.  T.  xxiii.  F.  4.  Petersberg. 
maotroides.     Schlottheim.     Champagne. 
Terebratulites  communis.     Fauj.  T.  xxvi.  F.  5.     Pelers- 

befg.  • 
scaphula.     Fauj.  T.  xxvi.  F.  8. 
chrysalis.     Fauj.  T.  xxvii.  F.  7,  and  9. 
varians.     Fauj.  T.  xxvii.  F.  1. 
micnxKx^ictts.     Faiij.  T.  xxvi.  F.  8. 
limbatus.     Fauj.  T.  xxvi.  F.'4. 
chitoniformis.     Fauj.  T.  x^vi.  F.  6. 
peltatus.     Fauj.  T.  xxvi.  F.  11. 
plicatellus.  •    Fauj.  T.  xxvi.  F.  10.      '  • 
vermiciilaris.     Fauj.  T.  xxvi.  F.  12.   : 
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TerebratuUtes  pectioiformis.     Fauj.  T.  xxvii.  F.  5. 

tenuiflsiinus.     Fauj.  T.  xxvii.  F/7. 

concavus.     Fauj.  T.  xxvii.  F.  6. 

papillatus.     Fauj.  T.  xxvii.  F*  8 

gracilis.     Schlottheim.     K^nt.* 
Pinnites  cretaceus.     Fauj.  T.  xxii.  F.  1.  &  S. 
Gryphues  politus.     Schlottheim.     Island  Moen. 
Telliuites  asserculatus.     Kniorr.     Suj^.     T.  v.  c.  F.  2. 

Mecklenburg. 

Besides  these  petrifactions,  the  following  are  cQumefated 
by  authors  as  occurring  in  chalk :  spondylites,  jpectinites, 
chamites,  teeth  and  bones  of  fish,  also  fish  much  mutilated, 
tortoises,  crabs,  alcyonites,  madreporites,  spongites,  and 
encrinites  *. 

VIII.     Ftefe  Trap  Rocks. 

These  rocks  occur  in  several  of  the  floetz  formations  al- 
ready mentioned,  either  as  subordinate  beds,  or  in  moun- 
tain masses.  In  the  red  sandstone  formations  they  occur 
in  beds,  veins,  and  mountain  masses,  and  appear  in  single 
hills,  as  Salisbury  Craig,  near  Edinburgh,  or  in  ranges  of 
hills,  as  the  Pentlands  and  Ochils,  also  near  Edinburgh. 
The  only  rock  of  the  series  which  contains  petrifactions  is 
the  trap- tuff,  which  includes  some  vegetable  impressions, 
and  shells  of  various  descriptions. 


*  I  enumorate  in  this  list  the  petrifactions  discovered  by  Faujas 
St.  Fondj  in  the  Petersberg^  near  Miestrich,  as  it  is  the  opinion  of 
some  naturaliste  that  it  belongs  to  the  chalk  formation. 
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Flail  tnp  nicks  also  ooeur  m  thefliBCx  limwtUmff?  finma- 
tkn,  citlier  in  beds  <nr  moontsiii  omsmb  ;  and  someuiiies 
we  meet  wilh  wbirie  nmges  of  sndi  iulls  beJanging  to  the 
ftetxliiiieaioiie.'  Petiifaetioiis  hafe  also  been  fimnd  in  tbe 
nap  of  these  fimationB. 

The  Coal  Fonnatien,  wliidi  fixms  a  gieat  tmct  of  coon- 
try  on  bodi  iades  of  the  Fiilh  of  Forth,  oontains  beds  and 
veinsof  flortz  trap^rocks^  Theanlytrq^ro^  of  this  series 
which  contains  petrifiMStions  is  the  trap-tuff,  and  it  very 
laidy  prcBcHts  a  few  vegetable  impiessioiis. 

IX.     Brawn  Coal  Formation. 

This  finmation  is  almost  entirely  composed  of  fanMm 
poal,  whidi  owes  its  origin  to  vegetables  of  unknown  and 
apparently  extinct  species.  It  lies  upon  the  chalk  fiirinar 
mn. 

X.    SHiceo^  Pudding$ione  Formation. 

The  pttd^Dgstone  of  Hertfordshire,  so  muck  priasd  an 
account  of  its  hardness  and  beautifiilcolouirs,  bdongs  to  this 
fimnation.  The  NageMuh  of  Switi^land  seems  also  a 
memberof  this  series,  but  its  petrifactions  have  not  been  de- 
termined.    It  lies  upon  the  brown  coal  finrmation. 

XI.     Paris  Formation. 

Over  the  dialk,  ^d  above  the, brown  coal,  rests  a  series 
of  calc^eous  and  siliceous  formations,  which,  in  genera). 


, 
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abmiiKi  in  pcftrifiMStiomu  Thejr  appear  to  bura  hmi  d^o- 
sited  &pm  the  w*ter  of  lakes  0r  inland  sdu^  aome  of  whidi 
me  jeo^eotured  10  hare  beon  alternately  filled  with  fiedi 
and  salt  water ;  and  heaee,  in  a  gebefal  vioir,  aieof  a 
nKare  local  natuve  than  those  which  have  been  deposited 
jGrwi  the  waters  of  the  ocean.  Thenewest  membeis  of  the 
series  are  of  so  loose.a  textuie,  the  fossil  oiganic  lemains 
tbej  contain  so  nearly  sesendile  those  that  now  inhabit  the 
earthy  and  they  are  so  nearly  related  to  the  alluvial  fenna- 
lions  whidb  are  daily  fbrming,  that  it  is  often  extremely 
diiffieyilt  to  deiermine  whethw  they  bdeng  to  the  alluvial  or 
newesjt  fiioHz  formation.  The  petrifiictioiis  they  contain  are 
of  zoophytes,  shdUs,  fishes,  and  amphibious  animals ;  and 
fossil  remains  of  birds  and  quadrupeds  here  for  the  first 
time  appear  inclosed  in  strata.  The  country  around  Paris, 
that  of  the  Isle  of  Wight,  and  other  districts  in  the  south 
of'  En^and,  as  parti^ulaily  described  i^  Note  K  (a),  be- 
long to  these  pewia  formations. 

XII.     AUuvidl  Formation$. 

Xhemineral  siihstanoes  induded  under  this  .okas  rare 
Goiistd««d  to  be  of  newer  fannalion  than  any  of  ibe;^(9ts 
rod^ ;  and  the  IbUowiog  are  the  rmsat  j&tquent  and  abiiDh 
daat  of  these,  vie*  gravid,  s«id,(day,  kam,  marl,  esJb-tufff 
eal&«aiter,  and  peat. 


Peiad£ietMns  fisequiHitly  oomr  distributed  tbm^  time 
deposites  either  in  a  regular  or  irregular  manner,  and  are 
sometimes  whole,  .sometimes  more  or  lesa.bfokep,  b«t  an- 
gular, or  are  so  much  rounded  as  to  shew  that  they  have 

3  A  2 


356     FOSSIL  REMAINS  OF  THE  HUMAN  SPECIES. 

I 

suffered  by  attrition.     Several  different  alluvial  formations 
may  be  pointed  out,  which  are  characterized  by  the  organic 
remains  they  contain.     Thus,  one  formation  found  in  this 
neighbourhood  contains  shells  of  the  common  oyster,  com- 
mon muscle,  patella  vulgaris,  bucinum  undatum  and  lapil- 
lus,  nerita  littoralis,  and  turbo  littoreus,  all  of  which  are 
still  inhabitants  of  the  Firth  of  FMh.     Another  contains 
bones  of  ruminating  animals,  as  those  of  the  horse,  ox,  and 
stag,  but  differing  from  those  of  the  living  species  ;  and  in 
a  third,  which  contains  much  marl  and  many  fresh«water 
shells^  there  occur  the  bones  of  several  extinct  species  of 
the  elephant,  rhinoceros,  hippopotamus,  and  also  of  the 
Irish  elk,  which  is  no  longer  a  native  of  this  country  *. 

Fossil  Remains  qftfie  Hxivnan  Species. 

From  the  preceding  details  it  appears,  thai  'the 
most  simple  animals  are  those  first  met  with  in  a  mi- 
neralized state ;  that  these  are  succeeded  by  others  more 
perfect,  and  which  are  contained  in  newer  formations ;  and 
that  the  most  perfect,  as  quadrupeds,  occur  only  in  the  new- 
est formations..  But  we  naturally  inquire,  have  no  remains 
of  the  human  species  been  hitherto  discovered  in  any  of  the 
formations  ?  Judging  from  the  arrangement  already  men- 
tioned, we  would  naturally  expect  to  meet  with  remains  of 
man  in  the  newest  of  the  formations.  In  the  writings  of 
ancient  authors,  there  are  descriptions  of  anthnipoUtfai     In 

f  •  This  latter  formation  has  been  lately  discovered  in  Ayrdiire. 
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the  year.  1677»  Fdl  Plater,  Professor  of  Anatomy  at  Basil, 
describe  several  fossil  bones  of  the  elephant  foimd  at  Lu- 
peme,  as  those  of  a  giant  at  least  nineteen  £eet  highi  The 
Luoemese  were  so  perfectly  satisfied  with  this  discoveiy,  that 
they  caused  a  painting  to  be  made  of  the  giant  as  he  must 
have  iq[ipeared  when  alive,  assumed  two  such  giants  to  the 
supporters  of  the  city  arms,  and  had  the  painting  hui^  in 
tUeir  public  hall.  The  Landvoigt  Engel,'  not  satisfied  with 
this  account  of  these  remains,  maintained  that  our  planet^ 
before  the  creation  of  the  present  race  of  men,  was  inhabit- 
ed by  faUen  angels,  Knd  that  these  bones  were  parts  of  the 
skeletons  of  some  of  those  miserable  beings.  Scheudner 
published  an  engraving  and  description  of  a  fossil  human 
skeleton,  which  proved  to  be  a  gigantic  species  of  salaman- 
der or  proteus.  Spallani^i  describe  a  hill  of  fossil  hu« 
man  bones  in  the  island  of  Cerigo  i  but  this  also  is  an  er- 
ror, as  has  been  satisfactorily  shewn  by  Blumembach.  Late* 
ly,  however,  a  fossil  human  skeleton  has  been  imported  in- 
to this  country  from  Guadaloupe  by  Sir  Alexander  Cog)i« 
rane.  It  is  imbedded  in  a  block  of  calcareous  stone^  com- 
posed of  particles  of  limestone  and  coral,  and  which,  like 
the  aggregations  of  shells  found  on  the  limestone  coasts  ior 
some  parts  of  this  country,  has  acquired  a  great  degree  of 
hardness.  It  is  therefore  an  instance  of  a  fossil  human  pe- 
trifaction in  an  alluvial  formation.  The  engraving  here 
g^ven  is  copied  from  the  Philosophical  Transactions  of  the 
Royal  Society  of  London ;  taai  the  following  description  of 
the  fossil  remains  it  exhibits  is  that  of  Mr.  Konig,  which 

has  been' drawn  up  with  great  care.' 

2  A3 


S58   FOSSIL  BEHAIMS  OF  THB  HUMAN  SFBCflZS. 


.  <<  The  tititttiflii  of  the  skeleftOB  in  die  block  wv  ao  sn- 
perficial,  that  in  pmcaco  in  tbs  fock  on  tbeoovt  had  pio^ 
baUy  b^  inJicatid  hjr  the  jkcgteAaa  of  sonw  of  die  nme 
^oTatpB  parts  of  the  laft  fixo^vm* 

<<  The  operation  of  laying  the  bonaa  open  to  ▼iev,  and 
of  ledncbg  the  anpeifluoaa  length  of  the  blade  at  ita 
eztiemitieay  being  peifimned  intb  all  the  oaio  nhidi  ita 
aoeaaive  handneaa  and  the  lelative  aoftnesa  of  the  bonea 
leqniiedy  the  skeleton  eshifaked  itadf  in  the  manner  ie» 
pnaanted  in  die  annexed  diawing  (PL  I.)  with  which  my 
fiiend  Mr.  Alexander  has  been  ao  good  aa  to  illuatnte  this 
daaonption. 


^*  Thil  flfcuU  is  wsnlH^ ;  a  dteinnstance  which  is  the 
more  to  be  r^gietted^.ba  thk  chmuiteriatie  part  mi^  pos« 
aiUy  ha^  ijhrown  some  light  on  the  aali||ect  undo:  oona* 
deralkm»  or  would,  at  least*  hkve  settkd  the  queatian,  wh»> 
tber  Ifa^  skeleton  ft  thKt  <rf  a  Carib,  who  used  to  gvve  the 
laantal-  bene  of  the  head  a  particubr  aha|ie  by  eomptes' 
safoy  whidi  had  .the  effect  of  depresiimg  the  iq^iper  and 
peotrndiBg  the  lower  edge  of  the  otbitst  so  aa  to  make  the 
direetion  of  their  o^^ening  nearly  upwosds,  o^  heriaontal»  in- 
alaadafTeJrtical^, 

«rThe  vertebxtt  of  the  neck  Mrei^  loot  with  the  head. 
The  bones  of  the  thorax  beair  all  the  maAs  of  obnaiderBbfe 

*  See  the  excellent  figmes  in  Blumeabtoli*s  Decades^ 
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ooneuanpD,  and  ane  completely  dislotiftted.  The  8^19^ 
tnie  rib  of  the  left  iide,  though  iheir  heads  are  not  in  wi- 
oexion  with  the  vertehne,  are  complete ;  but  only  ihr^e  ^ 
the'faUe  ribs  are  observable.  On  the  right  side  otil^  fWig- 
ments  of  these  bones  are  seen ;  but  the  upper  part  of  tb^ 
seren  true  ribs  of  this  side  are  found  on  the  lA^  todmigbyt 
at  first  sight  be  taken  for  the  termination  of  the  1^  ribs^ 
as  may  be  seen  in  the  drawing.  The  right  rihi  mttst^h^ie- 
fixre  have  beep  viol^itly  brdcen  and  carried  over  fe  the  l«fib 
side^  where,  if  this  mode  of  viewing  the  .subject  be  conecQt» 
the  sternum  must  likewise  lie  concealed  below  the  termina- 
tion of  the  ribs.  The  small  bone  dependent  above  the  up- 
per ribs  of  the  left  side,  appears  to  be  the  right  clavicle* 
The  right  os  humeri  is  lost ;  of  the  left  i^hing  renu^ii^ 
except  the  condyles  in  connexion  with  the  fonn<4ui|i,  whiqh 
is  in  the  state  of  pnmation ;  the  radius  of  this  side  exfwtf 
nearly  in  its  fiill  length,  while  of  t)ie  ulna  the  lower  part 
only  remains,  which  is  consideraftily  pushed  upwards.  Of 
tlie  two  bones  of  the  right  fore-arm^  the  inferior  terming 
^ons  are  seen.  Both  the  rows  of  the  bones  of  ^tbe  wripis 
are  lost,  but  the  whole  metacarpus  of  the  left  hand  is  diet 
played,  together  with  part  of  the  bones  of  the  fingers :  tli|B 
first  joint  of  the  fore-finger  rests  on  the  apper  jridge  of  the 
Qs  pubis;  the  two  others,  detached  /rjom  their  inetacar]^ 
bones,  are  propelled  downwajrds,  and  jd,tyA|^  pt  tlh^^ifuier 
side  of  the  femur,  an4  below  the  foramei)  ipt^uin  jusf^i  of 
this  side.  Vestiges  of .  threeof  the  fingers  of  the  right  hBfiA 
are  likewise  visible,  considerably  b^low  t|ie  \qwf^  p04¥)l^.ft^ 
the  fore*arm,  and  close  to  the  upper  extremity  of  the  f^QiHr. 
The  vertebrae  may  be  traced  along  the  whole  length  of  the 
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oolumn,  but  are  in  no  part  of  it  well  deiSned.-  Of  the  os 
sacrum,  the  superiof  portion  only  is  distinet :  it  is  disunited 
from  the.  last  vertebra  and  the  ilium,  and  driven  upwards. 
The  left  *os  ilium  is  nearly  complete,  but  shiittored,  and  one 
of  the  fragments  depressed  below  the  level  of  the  resi ;  the 
ossa  pubis,  though  well  defined,  are  gradually  lost  in  the 
mass  of  the  stone.  On  the  right  side,  the  os  innominatum 
is  completely  shattered,  and  the  fragments  are  sunk ;  but 
,  towards  the  acetabulum,  part  of  its  internal  cellular  struc- 
ture is  discernible. 

*^  The  thigh  bones  and  the  bones  of  the  leg  of  the  right 
side  are  in  good  preservation,  but  being  considerably  turned 
outwards,  the  fibula  lies'  buried  in  the  stone,  and  is  not 
seen.  The  lower  part  of  the  femur  of  this  side  is  indicated 
only  by  a  bony  outline,  and  appears  to  have  been  distended 
hy  the  compact  limestone  that  fills  the  cavities  both  of  the 
bones  of  the  leg  and  thigh,  and  to  the  expansion  of  which 
these  bones  probably  owe  their  present  shattered  condition. 
The  lower  end  of  the  left  thigh-bone  appears  to  have  been 
broken  and  lost  in  the  operation  of  detaching  the  block ; 
the  two  bones  of  the  leg,  however,  on  this  side,  are  nearly 
complete;  the  tibia  was  split  almost  the  whole  of  its 
length  a  little  below  the  external  edge,  and  the- fissure  be- 
ing filled  up  with  limestone,  now  presents  itself  as  a  di^k- 
coloured  straight  line.  The  portion  of  the  stone  which 
contained  part  of  the  bones  of  the  tarsus  and  metatarsus,  was 
unfortunately  broken ;  but  the  separate  fitigments  are  pre-* 
served^ 
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<^  The  whole,  of  the  bones,  when  fint  laid  bare,  had  a 
moaUeriRg  appeaxance,  and  the  hard  sunouBding  stone 
could  not  be  detached  without  fireqnently  injnrbg  their 
fturfMe ;  but  after  an  exposure  for  -some  days  to  the  air, 
they  acqDnxed  a  considerable  degree  rf  hardness.  Sir  H. 
Davy,  who  subjected  a  smaU  portion  of  them  to  chenieal 
analysis,  fimnd  that  they  coDtained  part  of  their  animal 
matter,  and  all  their  phosphate  of  lime.**^ 

Note  K.  (a.)  §  Sa  p.  103. 
As  the  Essay  on  the  Theory  of  the  Earth  does  not  con« 
tain  a  full  account  of  the  fossil  animal  remains  of  the  higher 
orders  of  animals  met  with  in  rocks  and  strata  of  different 
kinds,  we  shall  here  lay  be&re  our  reados  a  condensed  view 
of  the  most  important  of  these,  particularly  these  describ- 
ed by  CuTier 

Mineralogy  of  Paris. 

In  order  to  enable  the  reader  to  understand  llie  various 
details  in  regard  to  the  fossil  remains  discovered  by  Cuvier, 
we  shall  premise  a  short  description  of  the  mineralogy  of 
Paris,  as  many  of  them  were  dug  up  in  that  neighbourhood. 
Chalk,  which  is  the  fundamental  rock  of  the  district^  is 
covered  with  flastic  day^  and  what  is  termed  coarse  mor- 
rine  limestone.  The  limestone  abounds  tn  marine  petri* 
factions,  and  is  associated  with  a  kind  of  siliceous  limestone, 
which  contains  the  well-known  mineral  in  the  arts,  used  as 
a  millstone,  and  named  buhrstone.  Over  this  limestone 
rests  a  remarkable  formation  of  gypsum.  It  alternates 
with  beds  of  marl,  containing  menilite,  and  beds  of  clay. 
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Yith  imtwdded  lenticular  crystals  of  gypsum.  Tha  gyp- 
gum  coDtaiiis  scmains  of  estinct  quadrupeds,  birds,  amphi*. 
inQU3  auimaK  fiahei^  andshelis,  all  of  which  are^  said  to 
Inland  or  firesh-witer  ^eeics;  henea  it  is  denotnioated 
afrjuh^waUrJbrmuiiicm.  Above  this  gypsum  Vn^  bed3  (^ 
magcL  and  sandiione  that  eonfaia  marine  shells,  thtfs  aflbid- 
lag  »Qtlu«  Bunn.  fonnation.  /^ew  rocks  are^vei^d 
with  beds  of  miUstane^  limestcme^  and  flint,  both  of*  which 
contain  petrifactions  of  fresh-water  shells ;  hence  this  asso- 
ciation is  named  the  second  freah^water  Jbrmaiian.  The 
uppermost  formation  is  of  ap  alluvial  nature.  It  is  eom- 
po6(Bd4)f  vaiioosly  coloured  sand,  marl,  clay,  or  a  mixture 
of  these  substances,  impregnated  with  carbon,  which  gives 
the  mixtiure  a  brown  or  Mack  colour.  It  contains  ^roHed 
fitxmfis  of  diferebt  kinds,  hpt  is  most  partipuiarly  characte- 
rized by  containing  the  remains  of  large  organic  txidies.  It 
is  in  this  formation  that  we  find  great  trunks  of  trees, 
bones  of  elephants,  also  of  <nceQ,  rein-deer,  and  other  mam- 
malia. From  the  intermixituie  of  iresh  and  salt-water  or- 
ganic productions  in  these  ^ormati«is,  wo  may  suppose  that 
both  these  fluids  must  havp  contributed  each  their  part  in 
their  lbnn«tion.  Acdordi^  .to  Ouvier,  and  to  Bi'dtigniart, 
aiho  assisted  him  in  eKamining  these  ^fermatienis-we  'have 
just  enumerated,  there  appears  to  jiave  been  an  alternate 
flux  and  efflux  of  salt  and  fresh  water  over  the  country 
around  FariS)  and  from  which  these  rocks  were  deposited. 
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Fossil  Organic  Remains  of  Vertebnd  Animdb  constder- 

ed  in  Systematic  Order, 


CLASS.— MAMMALIA. 
ORDER— DIGITATA. 

Family.     Glires* 

Cavia, 

The  slaty  limestone  4>f  Oeningen^  near  Schaffhausen^ 
whieh  appears  to  belong  to  ^e  upper  part  .of  the  Ari{/&r- 
maHony  sometimes  affords  remains  of  a  species  of  this  jffmuk^ 
which  Cuvier  conjectures  to  belong  to  the  cavia  jporceBus 
Qt  Guinea  pig,  or  more  likely  tQ  an  unknown  i^pecies^  either 
«f  this  tribe  or  of  that  ^tkd 'V^'^ctH^ 

•    -    .  .  * 

Mus.    Mouse, 

.  '.    .  i      . 

In  the  «latf  litnestone  koabs-at  Walsoby  m  ihe  fiinsle^ 
Saatz  in  Bohemia)  thMe^aiie  fossil  rennuns  of  ia  qp«ma  of 
this  tribe  vei7:n^7  allied  to  the  mus  terrestris ;  sniflMer 
lemains  occur  in  aUuvial  atrata  at  Kostrit9»  m  Qtxmmjr 
and  in  tlhe  limestm^^ ef 'Qof8i<»;;  And  remains  ^  ap  ammal 
];eiembUng  the  mus  mvoKSf  occur  in  fissures  of  Jimfealone 
at  (>ette. 
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Lagomys. 

Remains  of  a  species  of  this  genus  occurs  in  fissures  of 
the  third  secondary  limestone  in  the  rock  of  Gibraltar  and 
It  nearly  resembles  the  L.  alpinus  of  Siberia. 


Lepus.    Hart. 

Remains  of  two  speries  of  lepus  occur  in  fissures  of  the 
limestone  rocks  of  Cette  :  one  of  them  bean  a  strong  re- 
semblance to  the  common  rabbit,  the  other  is  one-third 
less. 


Family,     Fbrje. 


Ursu9.    Bear. 


1.  U.  SpeUeus.'^T^he  size  of  a  horse,  and  diflereht  from 
any  of  the  present  existing  species. 

2.  (7.  Arctoideus.^^Ts  a  smaller  species,  and  appears 
also  to  be  extinct.  Both  species  are  fossil,  and  remains  of 
them  are  found  in  great  abundance  in  limestone  caves  in 
Germany  and  Hungary.  These  caves  vary  much  in  mag- 
nitude and  form,  and  are  more  or  less  deeply  incrnsted  mth 
calcareous  sinter,  which  assumes  a  great  variety  of  singular 
and  often  beautiful  forms.  The  bones  occur  nearly  in  the 
same  state  in  all  these  caves :  detached,  broken,  but  never 
rolled,  and  consequently  have  not  been  brought  firom  a  dis- 
tanoe  by  the  agency  of  water ;  they  are  somewhat  lighter, 
and  less  compact  than  recent  bones,  but  slightly  decbm-^ 
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posed,  contain  much  gelatine^  and  are  never  mineralized. 
They  are  generally  enveloped  in  an  indurated  earth,  which 
contains  animal  matter ;  sometimes  in  a  kind  of  alabaster 
or  calcareous  sinter,  and  by  means  of  this  mineral  are  some- 
times attached  to  the  walls  of  the  caves*  These  bones  are 
the  same  in  all  the  caves  hitherto  examined ;  and  it  is 
worthy  of  remark,  that  thpy  occur  in  an  extent  of  upwards 
of  2D0  leagues. 

Esper,  who  examined  and  described  the  caves  of  Gay- 
lenreuth,  on  the  frontiers  of  Bayreuth,  informs  us,  that  af- 
ter passing  through  a  succession  of  caves^  he  at  length  came 
to  a  narrow  passage,  whidi  led  into  a  small  cave,  eight  feet 
high  and  wide,  which  is  the  passage  into  a  grotto  twenty- 
eight  feet  high,  and  about  forty-three  feet  long  and  wide. 
Here  the  prodigious  quantity  of  animal  earth,  the  vast 
number  of  teeth,  jaws,  and  other  bones,  and  die  heavy 
grouping  of  the  stalactites,  produced  so  dismal  an  appear- 
ance, as  to  lead  Esper  to  speak  of  it  as  a  fit  temple  for  a 
god  of  the  dead*     Here  hundreds  of  cart-loads  of  bony  re- 
mains might  be  removed,  bags  might  be  filled  with  fossil 
teeth,  and  animal  earth  was  found  to  reach  tp  the  utmost 
depth  to  which  they  dug.     A  piece  of  stalactite  being  here 
broken  down,  was  found  to  contain  pieces  of  bones  within  it. 

Cuvier  estimates,  that  rather  more  than  three-fourths  of 
these  bones  belong  to  species  of  bears  now  extmct ;  one- 
halfy  or  two-thirds  of  the  remaining  fourth  belong  to  a  spe- 
cies of  hyiena,  which  occurs  in  a  fossil  state  in  other  situa- 
tions. A  very  small  number  of  these  remains  belong  to 
a  species  of  the  genus  lion  or  tiger ;  and  another  to  ani- 
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abb  of  Ae  dflg  or  wolf  kindi ;  and,  losdy,  thennaUesi 
j^ortioa  'bekngs  to  diffieieiit  opemo  at  OHttrDor  omi- 
iwom  malimsh,  at  dio  fax  and  pde^cat*  We  do  not  find 
in  tbeao  otresr  any  remaina  of  the  elephant,  rh»oeero6^ 
hone,  boflUo,  or  tapir,  which  ooQur  so  commoidy  in  tiHo^ 
Tiaisbii;  and  the  paheotheriaof  the  flcete  «t«ala,  'the»a<^ 
manatiog  animaig,  and  the  gnawers  of- the  loek  of  Gibraltar, 
Dalmatia,  and  Cette,  are  never  met  with.  Nor  do  we  evef 
find  the  bears  and  tigers  of  these  caves  in  alluvial  soil,  or 
in  the  fisswiBB  of  rocks.  The  only  one  of  the  speoies  found 
in  dhcae  jares,  and  which  is^  found  elsewhere  in  other  fi»nna- 
iioD8>  38  the  hysna,  which  occurs  also  in  alluvial  alrata. 
It  is  quite  evident  dM  diese  bones  could  not  have  been  ift- 
tvodnaod  inilo  tfacae  caves  by  the  action  of  water,  beoauae 
do  amallcst  ftoDBBses,  or  inequalities,  on  their  snrfiioe  are 
preserved.  '  Oavitn  is  ^aetim  inclined  io  eoBJediire,  that 
thoaiiiaudsto  wfaioh  tli^  beloiq;ed  must  have  liwdand 
died  peaceably  on  the  jpot  where  now  we  find  them*  TUa 
opinieftiftffeiideied  highly  jprobable  firom  the  natuve  of  A^ 
oarthy  matter  in  which  they  are  enveloped,  and  which,  ae- 
tterdii)g  to  Langier,  contains  an  tntenDaixture  of  anisial 
^natter  with  phosphate  of  lime,  and  pvobaUy  ^soipbosphaie 
«f  iron.  'Bemaias  of  the  fossil  bear  also  ocoiir  in  timiMine 
caves  in  Engknd. 

Canis. 
Hytgna^  4md  Wolf. 

Of  this  genus  several  species  are  described  as  occurring 
in  the  eavtes  akeady  mentioned ;  one  species  very  dosely 
'teiBembles  'die  Cape  hgcBna^  and  is  about  the  sizeof  a'small 
httim  bett ;  anc^her  species  is  allied  to  the  dog  or  woif; 
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jmd  a  third  spedet  is  afanost  idpntieal  widi  ike  6onimon 
JiMc  *•  A  fossil  spedes.  alto .  resembUng  ifae  c«nBH>]i  tm 
has  been  finmd  in  the  gypsum  quarries  near 'Paris ;  and 
in  the  same  formatitei  there  are  fossil  rfaxMuis  of  a 
-genus  intermediate  between  canif  and  viveira.  Remains  «if 
the  wolf  were  found  ar  Cannatadt  in  Germany^  <^<>Bg  vilh 
those  of  the  elephant,  rhinoceros,  hy»na»  horse,  deer,  and 
hare.  In  the  alluvial  deposites  there  are  remains  of  the 
hjfcena. 

Professor  Buckland  of  Oxford,  in  a  memar  entitkd» 
^^  Account  of  an  assemblage  of  fossil  teeth  abd  bones  ba* 
longirig  to  extinct  species  of  elephant,  rhinoceros,  hippopo* 
tamns,  and  hyasna,  and  some  other  animals  diieoverad  in  a 
cave  at  Kirkdale,  near  Kirby  Mdbrside,  Yorkshiie^^  mHi 
liefora  ii»  Royal  Society  of  London,  gives  an  ihtiueAiii^ 
accfliunt  oi  the  discovery  of  numcNUs  remains  ef  a  jiywMi 
Msemblii^  that  of  the  Cape  of  Good  Hope*  The  den  4i 
Kirkdale  is  a  natiAnir  fissure  or  cavern  in  die  oolite  limtb^ 
stone,  extending  SOO  fleet  into  the  solid  loek,  and  vaijfing 
firom  two  to  five  feet  in  hdght  and  breadth.  It  is  on  the 
shqpe  of  a  hill,  about  100  feet  above  the  level  of  the  rirer, 
whidb,  daring  a  great  part  of  the  year,  is  eng^phed.  The 
bottom  of  the  cavern  is  nearly  horisontal,  and  is  entirety 
covered,  to  the  depth  of  about  a  fixK;,  with  a  sedimientof 


*  Blumenbach  has  lately  described  tb^  remains  of  a  fossil  hyena^ 
neaiAy  r^senibliiig  the  ctmi  croeuta,  which  was  fomid  in  marlsliMlg 
with  remains  of  the  lion  and  the  elej^ant^  between  Osterode  an4 
Herzberg  in  Hanover. 
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mud,  deposited  by  diluvian  waters.  The  sur&ce  of  the 
mad  18  in  some  places  corered  with  calc-sinter.  At  the 
bottom  of  the  mud,  the  floor  of  the  cave  was  covered  from 
one  end  to  the  other  with  teeth  and  fragments  of  bones  of 
the  foUowmg  animals  :  hyeena,  elephant^  rbinoooos,  hippo- 
potamus, horse,  ox,  two  or  three  species  of  deer,  bear,  fox, 
water-rat,  and  birds.  The  bones  are  for  the  most  part 
broken  and  gnawed  to  pieces,  and  the  teeth  lie  loose  among 
the  fragments  of  the  bones.  The  hysna  bones  are 
broken  to  pieces  as  much  as  those  of  the  other  animals.  No 
bone  or  tooth  has  been  rolled,  or  the  least. acted  on  by  wa- 
ter, nor  is  there  any  gravel  mixed  with  them.  The  bones 
are  not  at  all  mineralized,  and  retain  nearly  the  whole  of 
ibeir  animal  gelatin,  and  owe  their  high  state  of  preserva- 
tion to  the  mud  in  which  they  have  been  imbedded.  The 
teeth  of  the  hyenas  are  most  abundant ;  and,  of  these,  the 
greater  part  are  worn  down  almost  to  the  stumps,  as  if  by 
the  operation  of  gnawing  bones.  Portions  of  the  dung  of 
hyaena  are  found  also  in  this  den,  which,  on  analysis,  af- 
forded the  same  constituent  parts  as  that  of  canine  ani^ 
mals. 

The  animals  found  in  this  cave  are  of  the  same  species 
with  those  that  occur  in  the  alluvial  gravel  of  England^ 
and  of  great  part  of  the  northern  hemisphere ;  four  of  them, 
the  hyiena,  elephant,  rhinoceros,  and  hippopotamus,  belong 
to  species  that  are  now  extinct,  and  to  genera  that  live  ex- 
clusively in  warm  climates,  and  which  are  found  associated 
together  only  in  the  southern  parts  of  Africa,  near  the  Cape 
pf  Good  Hope.     It  is  certain  that  all  these  animals  lived 
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and  died  in  tbe  district  where  their  remains  are  now  found, 
in  the  period  immediately  preceding  the  deluge^     The  ex- 
tinct fossil  hysna  most  nearly  resembles  that  species  at  pre- 
sent met  with  in  the  vicinity  of  the  Cape  of  Grood  Hope, 
whose  habit  is  to  carry  home  parts  of  its  prey  to  devour 
them  in  the  caves  which  it  inhabits.     This  analogy  ex- 
plains the  accumulation  of  bones  in  the  den  of  Kirkdale. 
They  were  carried  in  as  food  by  the  hyasnas ;  the  smaller 
animals  perhaps  entire ;  the  larger  ones  piecemeal ;  for  by 
no  other  means  could  the  bones  of  such  large  animals  as  the 
elephant,  rhinoceros,  and  hippopotamus  have  arrived  at  the 
inmost  recesses  of  so  small  a  fissure,  unless  rolled  thither 
by  water ;  in  which  case  the  angles  would  have  been  worn 
off  by  attrition,  which  is  not  the  case. 

!Bones  of  the  same  animals  have  been  found  in  similar 
caves  in  other  parts  of  this  island,  viz.  at  Crawly  Rocks 
near  Swansea,  in  the  Mendip  hills  at  Clifton,  at  Wirks- 
worth  in  Derbyshire,  and  at  Oreston  near  Plymouth.  In 
some  of  these  there  is  evidence  of  the  bones  having  been 
introduced  by  beasts  of  prey ;  but  in  that  of  Hutton-hill, 
in  the  Mendips,  which  contains  rolled  stones,  it  is  probable 
they  were  washed  in.     In  the  case  of  open  fissures,  some 

may  have  fallen  in. 

< 

FeliSi 
Tiger 

One  species  of  this  tribe  occurs  in  the  limestone  caves  of 
Germany,  and  appears  to  be  nearly  allied  to  the  iagiuzr ; 
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MBO/Stm  vfnOMj  Btttlj  alUed  to  the  Hgerj  n  bamL  ia  ^ 
himl  toQ  alo^  witk  fiMril  leniiiis  of  the  defiuogrt,  thinou 
eouBi  Djfmjiy  and  mastodon^, 

Wiimrra.     Wtami. 

Two  species  of  this  genus  occur  in  the  Gennan  limestone 
caves ;  die  one  is  allied  to  the  common  pole  cat,  and  the 
other  to  the  zortUe,  a  pole  cat  belonging  to  the  Cape  of 
CroodHope.  Another  species  allied  to  the  ichneumofiy 
but  double  its  size,  occurs  in  the  gypsum  quarries  around 
Paris. 

Family:    Bruta.  . 

Bradypus.     Sloth. 

There  are  but  two  living  species  of  the  sloth  tribe,  the 
ai,  or  hradypus  tridactylus ;  and  the  imau,  or  brad jpus  di- 
d^ctylus.  Two  fossil  species  have  been  described,  which 
are  nearly  allied  not  only  to  these  species,  but  also  to  the 
myrmecophaga  or  aut-eater,  .  The  following  are  the  two 
fossil  species  :— 

1.  Megalonia:.''^This  remarkable  fossil  animal  ap- 
*pears  to  have '  been  tbe  size  of  the  ox.  Its  remains 
were  first  discovered  in  limestone  caves  in  Virginia  in  the 
year  1796.  ^.  Megatherium ..^This  species  is  the  size 
of  the  rhinoceros,  and  its  fossfl  remains  have  hitherto  been 
Imiiid  Gtly  in  South  Ahlefricat.  Tbe  first,  atid  most  com- 
plete skeleton,  was  sent  from  Buettos  Ayres  by  thd  Marquis 
Leretto,  in  the  year  1789.     It  was  found  in  digging  an 
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allttvinl  toil,  on  the  banks  of  tbe  river  Luxao,  a  league 
south-east  of  tbe  village  of  diat  imm^f  about  three  leagues 
W.  S.  W.  of  Buenos  Ayres.  Plate  3d  gives  a  faithful 
representation  of  this  remarkable  skeleton,  which  is  now  pre- 
served in  the  Royal  Cabinet  of  Madrid.  A  second  skele- 
ton of  the  same  animal  was  sent  to  Madrid  from  Lima,  in 
the  year  1795 ;  and  a  third  was  found  in  Paraguay.  Thus 
it  appears,  that  the  remains  of  this  animal  exist  in  the  most 
distant  parts  of  South  America.  It  is  very  closely  allied 
to  the  megalonix,  and  differs  from  it  priaoipally  in  size, 
being  much  larger.  Cuvier  is  oS  c^nion  that  the  two  qpe* 
cies,  the  megalonix  and  megatherium,  may  be  plaeed  toge* 
ther,  as  members  of  the  same  genua,  and  should  he  placed 
between  the  sloths  and  ant-eaters,  but  nearer  to  the  kanntx 
than  to  the  latter. .  It  is  wordiy  of  remark,  that  the  re^ 
mains  of  these  animals  have  not  been  hitherto  found  in  any 
other  quarter  of  the  globe  besides  America,  the  only  coun- 
try which  affords  sloths  and  ant-eaters. 


ORDER.— MARSUPIALIA. 

Didelphis. 

Opossum* 

One  species  of  this  extraordinary  tribe  of  animals  has 
been  found  in  a  fossil  state  in  the  gypsum  quarries  nei^ 
Paris.  It  does  not  belong  to  any  of  the  present  existing 
species,  and  is  therefore  considered  as  extinct.  Cnvier  re- 
marks, that  as  all  the  species  of  this  genus  are  natives  of 
Afnerica,  it  is  evident  that  the  hypothesis  advanced  by  sbme 
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naturalists,  of  all  the  fossil  organic  remains  of  quadrupeds 
having  been  flooded  jfirom  Asia  to  northern  eounlries,  is  er« 
roneous. 


ORDER.— SOLIDUNGULA. 

EquiLS  Adamiticus. 

Equus  CahcMus? 

Fossil  teeth  of  a  species  of  horse  are  found  in  alluvial 
soil  associated  with  those  of  the  elephant,  rhinoceros,  hysna, 
mastodon,  and  Uger  f  These  teeth  are  larger  than  those  of 
the  present  horse,  and  to  all  aj^arance  belong  to  a  different 
species  which  inhabited  the  countries  where  they  are  now 
found,  as  Great  Britain,  along  i^ith^elephants,  rhinoceroses, 
&c. 

ORDER.— BISULCA. 

Cervtis.     Deer. 

1.  Fossil  Elk  qflrehmd. — This  is  the  most  celebrated 
of  all  the  fossil  ruminating  animcils.  It  is  most  certainly 
a  different  species  from  any  of  those  that  at  present  live  on 
the  earth^s  surface,  find  may  thei^re  be  considered  as  ex- 
tinct. It  was  first  found  in  Ireland,  where  it  generally 
occurs  in  shell  marl  and  in  peat-bogs.  It  has  also  been 
found  in  superficial  alluvial  soil  in  England,  Germany,  and 
France. 
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In  Plate  II.  we  have  given  a  drawing  of  the  head  and 
horns  of  this  animal.  It  was  dug  out  of  a  marl-pit  ajt  Dar« 
distoun,  near  Drogheda>  in  Ireland.  Dr.  Molyneux,  in  the 
Philosophical  Transactions,  informs  us  that  its  dimensions 
were  as  follow  :-<- 

Feet    Incfaea. 

From  the  extreme  tip  of  each  hom»  a.  b.      10       10 

From  the  tip  of 'the  right  horn  to  its 

root,  -         -        -         -        -c.  d.        6         2 

From  the  tip  of  one  of  the  inner  branches 

to  the  tip  of  the  opposite  branch,     -    e.  f.        3         7^ 
.  The  leogth  of  one  of  the  palms,  within 

the  branches,         -         r        -        -  g.  h.       2         6 
The  breadth  of  the  palm,  within  the 

branches,      -      .  -        -        -        -  i.  k.         1       10^ 
The  length  of  the  right  brow  antler,     -  d.  1.         1         ^ 
The  beam  of  each  horn,  at  some  distance 

from  the  head,  in  'diameter,     -         -    m«  0         S jV 

in  circumference,       -      -         0         8 
The  beam  of  each  horn,  at  its  root,  in 

circumference,       -        --        -d,  0       11 

The  length  of  the  head,  from  the  back 

of  the  skull  to  the  extremity  of  the 

upper  jaw,    -        -        -        -        -n.  o.        2         0 
Breadth  of  the  skull,  -         -         -  P*  4-        I         0 

A  splendid  and  nearly  perfect  skeleton  of  this  animal  h^s 

been  lately  dug  out  of  a  marl-pit  in  the  Isle  of  Man,  and  is 

now  preserved  in  the  Begius  Museum  of  Edinburgh. 
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C.  FmM  Deer  qfSeama.*^Tld9  species  of  Ss&il  4eer 
was  found  in  a  psaNnon  in  Souia.  It  appears^  from  ^ 
dtsmpAetk  of  the  homs,  to  be  an  extinct,  or  at  least  an  ua* 
known  species, 

3.  Foseil  Deer  of  Somme.^-^This  species  is  allied  to  the 
£iiBow-deer.  The  horns,  the  only  parts  hitherto  discovered;^ 
shew  that  this  animal,  although  nearly  allied  to  the  fallow- 
deer,  must  have  been  mueh  larger.  The  horns  oeour  in 
loose  sand,  and  have  been  found  in  the  vall^  of  Sopime  in 
France,  and  also  in  Germany. 

4.  fossU  Deer  of  £<a«pe^.-*-Tki8  sfecfat  appears  to 
be  allied  to  tbe  «cin-deer,  but  much  'smaller^  not  exceeding 
the  roe  in  size.  The  bones  were  found  in  abiindanoe  near 
Stampes  in  Fsance,  imbedded  in  sand. 

5.  Fossil  Roe  of  Orieeim.-^Tlm  species  was  &und  m 
the  vicinity  of  Orleans  in  France.  It  occurs  in  Hmestone, 
along  wkh  bones  of  the  pabeotherium.  It  is  the  only  in- 
stance known  of  the  lemiuhs  of  •  liviiig  species  bavii^ 
been  found  along  ¥4th  these  of  extinct  species*  But  Cu- 
vier  inquires,  May  not  the  bones  belong  to  a  species  of  roe, 
of  which  the  distinctive  characters  lie  in  paifts  hitherto  un- 
discovered.^ 

6.  Fossa  Roe  of  Somme.^^This  species,  the  remains  of 
which  weye  found  in  the.  peat  of  Somme,  appears  to  be 
very  nearly  allied  to  the  roe. 
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7.  fimU  tUd^Dur  or  SUag.^^TYm  qpeoias  xeMmbles 
die  mUeer  «r  tlig.  Ito  hmnm  ue  fbuad  m  p8at4)og8, 
or  jsiid^»  ia  fifDodaiMl,  Englmd,  FMim>  Oonuuiy,  and 
Italy. 

8.  Fqml  FaJloW'-Deer, -^This  spscias  is  found  ia  poat* 
bogfsi  and  marl-pito  ia  Scodaiid  and  Ftsmte. 

Bos.     Or. 

1.  Awroch^-'^T)^  spepii^  Coviei:  ccmsiders  as  distinat 
fxcuQ  the  common  ox,  and  diffisrs  ixom  the  present  existing 
varieties  in  beii\g  l^rgjer.  Skulls  and  IvEiras  of  this  species 
have,  been  &uod  ix^  aUuv^al  soil  in  England,  Soatlf nd,. 
f'rance^  Gexananyi  and  America. 

2.  Common  Ox* — The  jSassii  skulls  of  this  species  di&jr 
from  those  of  the  present  existing  races,  in  being  larger, 
and  the  direction  of  Ait  horns  being  di^Terent.  They  oc- 
cur in  alluvial  soil  in  many  different  p^rts  of  Eurqpe,  and 
are  considered  by  Cuvier  as  b^onfpng  to  the  original  raoe 
of  the  present  domestic  ox. 

3.  Iju:ge  Bifffido  q^  «Si&f  ria.-^The  fossil  skull  of  this 
animal  is  of  great  size,  and  appears  to  belong  to  a  species 
different  £rom  any  of  those  at  present  known.  It  is  not 
the  common  buffalo^  nor  can  it  be  identified  with  the  large 
buffalo,  of  India,  named  arne^.  Cuyier  conjectures  that  it 
must  have  lived  at. the  same  time  with  the  fossil  dephant 
and  rhinoceros,  in  the  frozen  regions  of  Siberia. 
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4.  FosM  OXf  resembUng  the  Mmk  Ox  of  America.''^ 
The  fossil  rexnains  of  this  species  more  nearly  resnotJUie  the 
Ann^eaHmusk  ox  than  any  other  species,  and  have  hither- 

.  to  been  found  only  in  Siberia. 

It  would  appear,  from  the  facts  just  stated,  that  these 
fossil  remains,  both  of  deer  ^nd  oxen,  may  he  distinguished 
into  two  classes,  the  unknown  and  the  known  ruminants. 
In  the  first  class  Cuvier  places  the  Irish  elk,  the  small  deer 
of  Etampes,  the  stag  of  Scania,  and  the  great  bu£5ido  of 
Siberia ;  in  the  second  class  he  places  the  common  stag, 
the  common  roe-buck,  the  fSftUow  deer,  the  aurochs,  the  ox 
which  seems  to  have  been  the  original  of  the  domestic  ox, 
the  buffalo  with  approximated  horns,  which  appears  to  be 
analogous  to  the  musk  ox  of  Canada ;  and  there  remains  a 
dubious  species,  the  great  deer  of  Somme,  which  much  re- 
sembles the  common  fallow-deer. 

From  what  has  be^  ascertained  in  regard  to  the  strata 
in  which  these  remains  haye  been  found,  it  would  appear 
that  the  known  species  are  contained  in  newer  beds  than 
the  unknown.  Further,  that  the  fixssil  remains  of  the 
known  species  are  those  of  animals  of  the  climate  where 
they  are  now  found:  thus  the  stag,  ox,  aurochs,  roe- 
deer,  fallow  deer,  now  dwell,  and  have  always  dwelt,  in 
cdd  countries  ;  whereas  the  species  which  are  regarded  as 
unknown,  appear  to  be  analogous  to  those  of  warm  coun- 
tries :  thus  the  great  buffalo  of  Siberia  can  only  be  com- 
pared with  the  buffalo  of  India,  the  amee.  M.  Cuvier  con- 
cludes, that  the  facts  hitherto  collected  seem  to  announce, 
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at  least  as  plainly  as  saeh  imperfect  documeDts  can,  that  the 
two  sorts  of  fossil  ruminants  bekng  to  two  orders  of  alln-* 
vial  deposites,  and  consequently  to  two  different  geological 
epochas ;  that  the  one  have  been,  and  are  now^  daily  be- 
coming enveloped  in  alluvial  matter ;  whereasj  the  others 
have  been  the  victims  of  the  same  rievolution  which  destroy- 
ed the  other  species  of  the  alluvial  strata ;  such  as  mam* 
moths,  mastodons,  and  all  the  multungula,  the  genera  of 
which  now  exist  only  in  the  torrid  zone. 


ORDER.-.MULTUNGULA. 

Rhinoceros  antiquUoHs* 

i  Five  qieeies  of  this  genus  are  at  present  known  to  na- 
turalists, as  inhabitants  of  different  parts  of  the  world: 
There  are  two  species  of  the  two-homed  rhinoceros  in  Africa, 
the  one-homed  rhinoceros  of  Asia,  the  rhinoceros  of  the 
island  of  Sumatra,  and  that  of  Abyssinia.  Only  one  fossil 
species  has  hitherto  been  discovered,  which  differs  from  the 
five  living  species,  not  only  in  structure,  but  in  geographi- 
cal distribution.  It  was  first  noticed  in  the  time  of  Grew, 
and  the  bones  he  mentions  were  dug  out  of  alluvial  soil 
near  Canterbury.  Sir  £.  Home  describes,  in  the  Philoso- 
phical Transactions  fiyr  1817,  a  nearly  perfect  head  of  this 
fossil  species,  which  was  found  in  a  cave  in  limestone,  near 
Plymouth.  Similar  remains  have  been  found  in  many 
places  of  Germany,  France,  and  Italy.     In  Siberia,  not 
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ody  si^  boDtt  mi  skuQs,  but  tbe  whole  aniinal,  with 
the  fledi  and  Bkia,  he^  beem  dieovvcfcd. 

Hippopotamus-  «. 

Only  one  Uving  species  of  this  genus  is  at  present 
known  to  naturalists.  It  is  an  inhdiitant  of  Africa, 
mdf  aooDrdng  to  Marsden,  also  of  AmOf  fiir  he  men* 
tions  it  as  one  of  the  animsds  of  die  island  of  Samar- 
tra.  M.  Cuvier  is  inclined  to  call  in  question  the  accu- 
racy of  this  statement  of  Marsden^  and  to  conjecture 
that  he  may  h^Ye  confounded  the  suceotyro  of  Newhoff 
with  the  hippopotamus.  Mr.  Marsden,  in  the  new  edi- 
tion of  his  excellent  deseription  of  Sumatra,  still  enume* 
rates  the  hippopotamus  amongst  the  Sumatrian  animals, 
but  appears  to  have  misundersttoed  Cuvkr,  when  he  says 
ifaat  he  accuses  him  of  confounding  the  hippopoteuus 
wiJtb  ibe  dugoHg*.    Two  fossil  speoes  have  been  aaecr- 


*  '^  Hippopotamus^  Kudaniyer,  The  exktenee  ^  this  quadru- 
ped m  the  iflluid  of  Sumatra  having  been  ^piestioDed  by  M.  Cuvior, 
and  not  having  myself  actually  seen  it^  I  think  it  necessary  to  state, 
that  the  immediate  authority  upon  which  I  included  it  in  the  list 
of  animals  found  there,  was  a  drawing  made  by  Jf  .  Wha^idt,  an 
officer  employed  in  a  survey  of  the  coast,  who  had  met  with  it  at 
the  mouth  of  one  of  the  southern  rivers,  and  transmitted  the  sketch 
along  with  his  report  to  die  government,  of  which  1  was  then  se- 
cretary. Of  its  fsausnl  resemblance  to  ihiit  wdl-known  animal 
there  could  be  no  doubt.  M.  Cuvier  suspects  that  I  may  have 
mistaken  it  for  the  animal  called  by  naturalists  the  dugong,  and 
vulgarly  the  sea-cow,  which  will  be  hereafter  mentioned;  and  it 
would  indeed  be  a  grievous  error,  to  mistake  for  a  beast  wi&  £Mir 
le^s,  a  fish  with  two  pectoral  fins,  serving  the  purposes  of  feet; 
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tained  by  Cuvier.  The  one,  which  is  the  krgestf  is  so 
very  nearly  allied  to  the  species  at  present  living  on  the 
sur&ce  of  the  earth,  that  it  is  difficult  to  determine  whe- 
ther or  not  it  is  not  the  same.  Its  fossil  remains  have 
been  found  in  alluvial  soil  in  France  and  Italy.  The  Be« 
cond  fossil  species,  and  the  smallest,  not  being  krger 
^an  a  hog,  is  well  oharaeterized,^  and  is  entiiidy  different 
fttnn  any  of  the  existing  species  of  quadrupeds. 


Tapir. 

The  tapir,  until  lately,  was  considered  as  an  animal  pe- 
culiar to  the  new. world,  and  confined  to  South  America  $ 
but  the  recent  discovery  of  a  new  species  in  Sumatra  proves 
that  it  aJso  occurs  in  the  old  world.  Two  fossil  species  of 
this  genus  have  been  discovered  in  Europe.  The  one  is 
named  the  small,  the  other  the  gigantic  tapir,  and  both 
have  been  found  in  diflferent  parts  of  France,  Germany,  and 
Italy. 


but,  independently  of  the  antlwrity  I  have  stated,  the  kiida^er,  or 
river  hoTiie,  is  familiarly  known  to  the  natives,  as  is  also  the  dugong 
(from  which  Malayan  word  the  dugong  of  naturalists  has  been 
corrupted ;)  and  I  have  only  to  add,  that  in  a  register  given  by  the 
PMUwophical  Society  of  Batavia,  in  the  first  volume  of  their  Trans- 
actions, for  1799,  appears  the  airticle,  '  conda  aijeerj  rivier  paard, 
hi$|H>potami*s/  amongst  the  animals  of  Java."— Maesdbn's  Histo^ 
ri/ of  Sumatra,  3d  edit.  p.  HCf,  1.17. 
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Eiephas  JubatuSf  or  Frimigenus,    EkpharUy  or  Mam- 
moth. 

Of  this  genus  two  species  are  at  present  known  as  inha- 
bitants of  the  earth.  The  one,  which  is  confined  to  Africa, 
is  named  the  African  elephant ;  the  other,  which  is  a  na- 
tive of  Asia,  is  named  the  Asiatic  elephant.  Onljr- one 
fossil  species  has  hitherto  been  discovered*.  It  is  the 
mammoth  of  the  Russians.  It  differs  from  both  the  exist- 
ing species,  but  agrees  more  nearly  with  the  Asiatic  than 
the  African  species  -|-.  It  appears  to  have  been  clothed  in 
fur,  and  provided  with  a  mane.  Its  bones  have  been  found 
in  many  different  parts  of  this  island ;  as  in  the  alluvial 
soil  around  London,  in  the  county  of  Northampton,  at 
Gloucester,  at  Trenton,  near  Stafford,  near  Harwich,  at 
Norwich,  in  the  island  of  Sheppey,  in  the  river  Medway, 
in  Salisbury  Plain,  and  in  Flintshire  in  Wales ;  and  si- 
milar remains  have  been  dug  up  in  the  north  of  Ireland. 
Bones  of  this  animal  have  been  dug  up  in  Sweden,  and 
Cuvier  conjectures  that  the  bones  of  supposed  giants,  men- 
tioned by  the  celebrated  Bishop  Pontoppidan  as  having 
been  found  in  Norway,  are  remains  of  the  fossil  elephant. 
Torfseus  mentions  a  head  and  tooth  of  this  animal  dug  up 

*  Professor  Deahne  has  lately  described  some  teeth  of  a  fossil  ele- 
phant he  found  in  alluvial  soil  in  Germany^  which^  he  says^  nearly 
agree  with  those  of  the  African  elephant,  and  consequently  differ 
from  the  mammoth,  and  may  belong  to  a  second  fossil  spedes. 

t  These  three  species  are  well  distinguished  by  the  appearance 
of  the  surface  of  the  grinding  teeth,  as  is  shewn  in  plate  second* 
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in  the  island  of  Iceland.  In  Russia,  in  Europe,  Poland, 
Gennany,  France,  Holland,  and  Hungary,  teeth  and 
bones  of  this  species  of  elephant  have  been  found  in  abund- 
ance. Humboldt  found  teeth  of  this  animal  in  Nmrth  and 
South  Ai&erica.  But  it  is  in  Asiatic  Russia  that  they  oc- 
cur in  greatest  abundance.  Pallas  says,  that  firom  the 
Don  or  the  Tanais  to  Tchutskoinoss,  there  is  scarcely  a 
river,  the  bank  of  which  does  not  afford  remains  of  the 
mammoth ;  and  these  are  frequently  imbedded  in,  or  cck- 
vered  with  alluvial  soil,  containing  marine  productions. 
The  bones  are  generally  dispersed,  seldom  occurring  in 
complete  skeletons,  and  still  more  rarely  do  we  find  the 
fleshy  part  of  the  animal  preserved.  One  of  the  most  in- 
teresting instances  on  record  of  the  .preservation  of  the  car- 
case of  this  animd,  is  given  by  M.  Cuvier  in  the  following 
relation  * : 

^<  In  the  year  1799,  a  Tungusian  fisherman  observed  a 
strange  shapeless  mass  projecting  from  an  ice-bank,  near 
the  mouth  of  a  river  in  the  north  of  Siberia,  the  nature  of 
which  he  did  not  understand,  and  which  was  so  high  in  the- 
bank  as  to  be  beyond  his  reach.  He  next  year  observed 
the  same  object,  which  was  then  rather  more  disengaged 
from  among  the  ice,  but  was  still  unable  to  conceive  what 
it  was.  Towards  the  end  of  the  following  sunmier,  1801, 
he  could  distinctly  see  that  it  was  the  frozen  carcase  of  an 
enormous  animal,  the  entire  flank  of  which,  and  one  of  its 

*  This  singular  discovery  is  given  by  Professor  Cuvier^  as  taken 
from  a  Report  in  the  Supplement  to  the  Journal  du  Nord,  No.  xxx. 
hy  M.  Adams^  adjunct  member  of  the  Academy  of  St.  Petersburgh. 
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iodcByhadbeeDmedkeiigagedfiomllieiee.  In  eooaequoitt 
•f  th«  ke  heffaning  to  sidt  oalier,  aA  «i  s  gRfltor  de* 
gfee  ilun  imrbI  in  1808,  Ae  fifth  jctr  of  dns  dliaeofcrjr, 
the  enoiiDotti  eumat  became  endrdy  Adengnged,  and  ML 
dbwn  from  the  iee-craig  oo  a  sand-haak  fivnning  pan  of  dbe 
eoast  of  the  Aretie  Oeran.  In  the  month  of  Mateh  of 
that  year,  the  Tonguaian  carried  away  the  two  tasks,  which 
he  sold  fiir  the  ^alne  of  fifty  ruMes ;  and  at  this  time  a 
drawing  was  made  of  the  animal,  of  which  I  possess  a  copy. 

*^  Two  yeajRB  aftetwitfds,  or  in. 1806,  Mr.  Adams  w«it 
to  examine  this  animal,  which  still  remained  on  die  sand-* 
bank  where  it  had  fiiUen  fimn  the  ice,  but  its  body  was 
Aen  greatly  mntilaled.  The  Jukui»  irf  the  neighbour- 
hood had  taken  away  oonsideraUe  foantities  of  its  flesh  to 
feed  their  dogs ;  and  the  wild  animals,  particidarly  the 
white  bears,  had  also  feasted  on  the  carcase ;  yet  the  skele- 
ton retnaindd  quite  entire,  except  that  one  of  the  fore-lfegs 
was  gone.  The  entire  spine,  the  pelvis,  one  shoulder-blade, 
and  three  legs,  were  still  hdld  tc^ther  by  their  ligaments 
nnd  by  some  remains  of  the  skin ;  and  the  other  shonlder- 
blade  was  found  at  a  short  distance.  The  head  remained, 
covered  by  the  dried  skin,  and  the  pupil  of  the  eyes  was 
still  distinguishable.  The  brain  also  remained  within  the 
skull,  but  a  good  deal  shrunk  and  dried  up ;  and  nne  of 
the  ears  wss  in  excellent  preservation,  still  retaining  a  tuft 
of  strong  bristly  hair.  The  upper-lip  was  a  good  deal  eaten 
away,  and  the  under- lip  was  entirely  gone,  so  that  the  teeth 
were  distinctly  seen*  The  animal  was  a  male,  and  had  a 
long  mane  on  its  neck. 

1 
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<'  The  skin  was  extremely  thick  and  heavy,  and  as  much 
of  it  remained  as  required  the  exertions  of  ten  men  to  carry 
away,  which  they  lUd  with  considerable  difficulty.     More 
than  tibirty  pounds  weight  of  the  hair  and  brislles  ()f  this 
amoud  WeffS  gathered  firom  the  wM  8and>haok»  lumng  been 
trampled  into  the  mud  by  the  white  bears  while  devourii^ 
the  carcase.     Some  of  the  hair  was  presented  to  our  Mu<- 
seom  of  Natural  History  by  M.  Tasge^  censor  in  the  Ly«» 
ceum  of  Charlemagne.     It  consists  of  three  distinct  hinds; 
One  of  these  is  stiff  black  bristles,  a  foot  or  more  in  length  ; 
another  is.  tiiinner  btifltles,  or  eoarsd  fleidble  bait,  of  a  red- 
dish-brown colour ;  and  the  third  is  a  course  reddish-brown 
wool»  whidi  grew  among  the  roots  of  the  long  hair.     These 
afford  an  undeniable  proof  that  this  animal  had  belonged 
to  a  race  of  elephants  inhabiting  a  cold  region,  with  which 
we  are  now  iinac<|uainted,  and  by  no  means  fitted  to  dwell 
in  the  torrid  zone.     It  is  also  evident  that  this  enormous 
aoiinal  must  have  been  firoGEcn  up  by  the  ice  at  the  moment 
of  its  death. 

<^  Mr.  Adams,  who  bestowed  the  utmost  care  in  collect- 
ing all  the  parts  of  the  skeleton  of  this  animal,  proposes  to 
publish  an  exact  account  of  its  osteology,  which  must  be 
an  exceedingly  valuable  present  to  the  j^ilosophical  world. 
In. the  mean  time,  from  the  drawing  I  have  now  before 
me,  I  have  every  reason  to  believe  that  the  sockets  of  the 
teeth  of  this  northern  elephant  have  the  same  proportional 
Jkoiglha  with  those  of  oth^  fiosil  elephants^  of  which  the 
en^e  skuHs  have  been  found  in  other  places  *.^ 

^  It  is  worthy  of  remark^  that  although  fossil  hones  of  the  ele- 
phant were  descrihed  as  such  in  the  middle  of  the  sixteenth  cen- 
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Sus  proaoUuM,    Bog. 

Only  nogle  boon  mid  tBeth  of  dik  tnbe  hate  bea  la- 
dicftD  net  Willi;  ooneof  then  ippwr  to  bdong  to  die 
«laofi^oreolll]|lODhog;  wUe  odien  iieof  adnbiooi 
notme.  Th^  are  finaid  in  lonn,  aJong  widi  the  RmaniB 
of  die  elephoiit  and  ibinoeeniBy  and  even  unbedded  in  peat- 


Masiodon.    Mammtitk  ofBlmminbaA. 

'This  if  entirely  a  fiMsil  genns,  no  fiving  speoei  baving 
hidierto  been  dioeovered  in  any  port  of  die  wodd.  It  is 
more  nearlj  aOied  to  the  dej^iant  than  to  any  odier  ani- 
mal of  the  present  creation ;  it  appears  to  have  been  a 
herbivorous  animal;  and  the  laigest  spedes,  die  great 
mastodon  of  Cnvier,  was  equal  in  rise  to  the  dephant 
Five  species  are  described  by  Cuvier. 

1 .  Grait  Mastodon.  Mammoth  Ohioticum  ofMumenbaeh. 
-—This  spedes  has  been  hitherto  found  in  greatest  abun- 
dance in  North  America,  near  die  river  Ohio,  and  remains 
of  it  have  been  also  dug  up  in  Siberia.  It  has  been  fre- 
quently confounded  willi  the  mammoth  or  fossil  dephant. 


tury  by  Aldrovandus^  it  was  not  until  two  centuries  afterwards  that 
this  o^^nion  was  cieditecL    In  the  inlennediate  time  they- were  de- 
scribed as  lusns  nature,  bones  of  giants,  skeletons  of  fallen  asigeU 
remains  of  marine  animals,  or  of  colossal  baboons. 
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and  in  North  America  it  is  named  Mammoth.  Id  plaic 
9d  we  have  given  an  engraving  of  one  of  the  grinding  teeth 
of  this  animal. 

2.  Mastodon  with  narrow  Grinders. — The  fossil  re- 
mains of  this  species  have  been  dug  up  at  Simorre  and 
many  other  places  in  Europe,  and  also  in  America^ 

3.  Little  Mastodon  with  smaU  Grinders.^^This  spe* 
cies  is  much  less  than  the  preceding,  and  was  found  in 
Saxony  and  Montabusard. 

4.  Mastodon  of  the  Cordilleras. — This  species  was  dis-. 
covered  in  South  America  by  Humboldt.  Its  grinders 
are  square,  and  it  appears  to  have  equalled  in  size  the 
great  mastodon. 

m 

5.  Humboldien  Mastodon.^^This,  which  is  the  smallest 
species  of  the  genus,  was  found  in  America  by  Humboldt. 

All  the  fossil  species  of  quadrupeds  we  have  just  enu« 
merated  have  been  found  in  the  alluvial  soil  which  covers 
the  bottoms  of  valleys,  or  is  spread  over  the  surface  of 
plains.  AH  of  them  are  strangers  to  the  climate  where 
these  bones  now  rest.  The  five  species  of  mastodons  alonjB 
may  be  considered  as  forming  a  distinct  and  hitherto  un- 
known genus,  nearly  allied  to  that  of  the  elephant.  Ail 
the  others  belong  to  genera  still  existing  in  the  torrid  zone. 
Three  of  these  genera,  viz.  the  rhinoceros,  hippopotamus, 

2  C 
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and  depfaant,  occur  only  in  the  old  world;  the  fourth,  the 
tapir,  exists  both  in  the  old  and  in  the  new  world.  The 
fossil  species  included  under  the  known  genera  differ 
sensibly  from  the  present  species,  and  are  certainly  not 
mere  varietiies.  Of  the  elevea  fossil  speciesj  the  large 
hij^potamus  is  the  only  one  which  we  cannot  say  with 
certainty  does  not  belong  to  the  present  living  qpecies  of 
that  genus.  The  small  hippopotamus  and  gigantic  ta- 
pir are  unquestionably  new  species ;  there  is  scarcely  a 
doubt  of  the  fossil  rhinoceros  being  a  distinct  species  ;.  and 
although  the  fossil  elephant  and  the  little  tapir  are  not  so 
well  marked  as  new  species,  yet,  as  Cuvier  remarks,  there 
are  reasons  sufficient  to  convince  the  experienced  anatoitoist 
tf  their  b^itig  di^r^nt  from  any  of  the  present  existing 
fipecies.  These  different  fossil  bones  are  found  almost  eve^ 
ry where  in  beds  of  nearly  the  same  kind;-  they  are  often 
promiscuously  mixed  with  bones  of  animals  resembling  the 
iBjpecies  of  the  present  time.  These  beds  are  genierally  al- 
luvial, either  sandy  or  marly,  and  always  ne^r  the  earth^l 
surface.  It  is  therefore  probable  that  these  bones  have 
been  enveloped  by  the  last,  or  one  of  the  last,  catastro- 
|>hes  to  wliich  our  earth  has  been  subjected.  In  matiy 
places  they  are  accompanied  with  accumulktions  of  ifoa^ 
tine  animal  remains,  and  in  other  places  the  isand  and  liiail 
which  dover  thetn  contain  only  fresh-water  shells.     Wk 

'•WW  ••  •  • 

have  no  aulihentic  account  of  their  navitig  been  found  co^ 
Vered  with  floetz,  or  other  dolid  strata  containing  tnarine 
iinimals,  and  there&re  cannot  affirm  that  they  were  fo^  a 
iong  time  cbveied  with  a  tranquil  sea.     The  catai^trophe, 
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tiiep,  t^hich  has /otvdid  them,  apfteass  ,lQ.:hAve  beoii.i^ 
tKiioi6ent  ilviTtae.  inundatiod.    This  inuiidatio6  does  99^. 
appear  to  hate  reached  to  the  high  mountaina^  hedause  ihA 
fimn&tKm  ia  wJbich.  these  remaiiis  are  feuikd  doea  sot.dccur 
thtoi^  and  these,  bones  are  jiot  found  in  the  high  valkyaf  i£ 
#•  except  a.fewih  the  waibmer  parts  of  AmeticaK   Tho 
bonto  are  neither  ro^ed  nor  in  skeletons,  biit  diapersedy  and 
in  part  broken  or  fimctuied.    They  have  not  therefore  been 
brought  there  from  a  distance  by  an  inundation,  but  have 
been  found  by  it  in  the  places  where  it  has  covered  them,  as 
ifiight  be  ex{>6Cted,  if  th0  anjimhla  to  nhich  they  belonged 
had  dwelt  iti  these  pUces,  |ind  had.  th^re  8u<See9siyieIy.dted. 
Hence  it  appears,  that  before  this  eatastr0phe  these  anitnaU. 
lived  in  the  countries  where  we  now  find  their  bones :    It  is 
this  inundation  which  has  des^Oyed  theoi;  ..and.ls  w^  d^. 
not  find  them  elsewhere,  the  species  inust  have  be^Uj^SWiri 
hUated.    It  would  thus  appear,  that  the  Botthem  part!>.  af 
the  globe  formerly  nourished  species  belonging  to  thid  4e- 
phant>    hippopotamus,  rhinocexoS,    tapir,    and   mostodi^ 
tribes ;  and  all  of  these,  with  th^  exception  of  the  mastodon^ 
which  is  entirely  a  fossil  genus,  have  species  living,  but 
only  in  the  torrid  zone.     Nevertheless  there  is  nothing  to 
countenance  the  belief  that  the  species. of  the  tonid  tone 
have  descended  from  the  ancient  animals  of  the  north, 
which  have  been  gradually  or  suddenly  transported  toward^ 
the  equator.     They  are.  not  the  same;   and  we  may  see^ 
by  the  examination  of  the  most  ancient  mammies,  as  those 
of  the  ibis,  that  no  established  fact  authorizes  the  belief  of 
changes  so  great  as  those  which  must  be  assumed  for  such 
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M  tnmgbmuiUtmj  ttpeoMj  in  wiU  miimiK  Nor 
ihtm  9BJ  i^cinwe  proofr  of  the  tcmpentiire  of  noiuieni 
dioMtes  bsving  duniged  nnee  diu  epoch.  The  tomai  fpe- 
ciaf  do  not  differ  lev  fitm  the  Inring,  than  eertain  northern 
attimalf  diffisr  from  Am  oo-genen  of  the  loath ;— the  isaHs 
d  Siberia,  tn  example,  (canislagopus)  from  the  ehacalt^ 
India  and  of  Africa  (canis  amreus.)  Thejr  theiefiiie 
ought  to  hare  belonged  to  much  colder  dimates. 

Paletotherium  *: 

Thii  if  a  new  and  entirely  fiwiil  genua,  which  was  finmd 
bj  CuTier  in  the  rocks  around  Paris.  The  following  are 
the  characters  of  the  genus  and  the  species  : 

Denies  4A.    Primores  utrmgue  6; 
LaniarU  4,  acuminati  paulo  longiores^  tectu 
MctaresiSjUtrinqueT.  Superioresquadrati;  in/eriores 

Inhmatu 
Nasus  productior^JlextlU. 
PalnuB  ei  plantce  iradactylce. 

1.  P.  Magnum.     Statura  Equu 

2.  P.  Medium.     Statura  Suis;  pedibtis  strictis,  subelon^ 

gctis. 
8,  P.  Crassum.  Staiura  Suis;  pedibus  latis^  hrevioribus. 

4.  P.  Curtum.    Pedibus  ecurtatis  patulis. 

5.  P.  Minus.     Statura  Ovis;  pedibus  strictiSy  digitis  la* 

ieralibus  minoribus. 

*  Paleeotherium  ngtuAei  ancient  large  anima]^  or  beast. 
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Besides  these  five  species  found  in  the  gypsum  quanries 

around  Paris,  remains  of  others  have  been  discovered  in 

other  parts  of  France,  either  imbedded  in  i)it  Jresh-waUr 

Ume$ioney  or  in  alluvial  soil.     Cuvier  enumerates  and  de- 

-scribes  the  following  species : 

.6.  F.  Giganteum.      Siaiura  Rhinocerotis. 
•7.  F.  Tapiroides.      StaturaBavu;  mclariuminfiriorum 

coUtcuUsJere  rectiSy  iransversis, 
8.  P.  BttxoviUanum.  Siatura  Suis;  molaribus  injfiriaru 

bus  e9etu8  sub  giibosis. 
'9.  F.  Aurdianensi.   SUUuraSuis;  molarium  infiriorum 

angulo  intermedio  bicomi. 
10.  F.  Occitanicum.    Siaiura  Ovis;  molarium  in/hiorum 

angulo  intermedio  bicomi 


Anophiherium  *.  , 

This  also  is  another  fossil  genus  first  discovered  by  Cu- 
vier.    The  following  are  its  characters. 

Denies  44,  serie  oontinua. 
Primores  utrinque  6. 

Lcmiarn  primoribus  similes^  ceteris  non  hngiores. 
Molar es  28,  utrinque  7.     Anteriores  compressi.     Posts^ 
riores  superiores  quadrati.     Inferiores  bilunati. 

*  Anoplotherium  signifies  beast  without  weapons ;  thus  refer-i 
ring  to  its  distinguishing  character,  its  want  of  canine  teeth. 
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Pakna  tt  pUmim  didne^^j  o$9ibu»  mtiacenrpi  d  meia- 
iam  discrgtig';  d^iiiM  acees$driis  in  guibutd^m* 


!•  A«  Cmrnnimc      DigUo  acceswrio  dt^do  brevioriy  m 

pahm  itmimm;  cmidacorporiiltm^ 
gihidkne  crassuriauu 
Maguiiudo  Ami  ami  Eqm  Mfiorit. 
HMkis  dangahu  .ei  dqnruna  Lu^ 

trm. 
VermnUUernaiaionMg. 
^.  A.  Seemdarimn.   &milu  prwcedenti^  ud  siahtra  Sms. 

JEHbia  et  mdUurilnu  aBguoi  cag^ 

S.  A.  Mediim.  AiK&iit  doagatis,  JSgUU^aeceuoriu 

nuUii. 
Magnitudo  et  habUus  degant  Ga^ 
zeUce. 
4.  A.  Minus*  Dinito  accessorio  virinqu£y  mpahnis 

et  jdantisy    intermedios  fere  ce^ 
quante. 
-  Magnitudo  et  Inijbitue  Leporie. 
6*  A*  Minimum.      Statura  Cavias  Cobaycey  e  fnaxUla 

tantum  ^ogw;ham* 
ffabitatio  omntttm^  oliMf  in  regitme 
iM  nunc  Lnietia 
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ORDEB.— PALMATA. 

Family.     Glibes. 

Castor*    Beaver. 

Two  species  of  beaver  are  found  in  (dluvial  soils  of  dif<- 
ferent  kinds :  The  one,  which  is  the  castor fhevy  or  com^ 
mon  heaver,  has  been  found  in  marl  pits  and  peat-bogs, 
in  Perthshire  and  Berwickshire,  in  Scotland,  and  also  in 
France ;  the  other,  found  on  the  shores  of  the  Sea  of  AsBof 
by  M.  Fischer,  differs  from  the  former,  and  is  named 
castor  trogoniherium*  An  interesting  account  of  the 
fossil  beaver  of  Scotland,  by  the  Secretary  of  the  Weme- 
riftn  Society,  is  published  in  the  third  volume  of  the 
"  Wernerian  Memoirs," 


Family.     FEBiV. 

Phoca.  Seal. 
The  remains  of  a  species  of  seal  nearly  three  times  the 
size  of  the  common  seal,  or  phoca  vitulina,  have  been 
found  in  the  coarse  marine  limestone  of  the  department  of 
the  Maine  and  Loire.  Another  species  of  this  genus, 
but  somewhat  less  than  the  common,  is  also  described  by 
Cttvier,  as  occurring  in  the  same  limestone. 
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Family.     B&uta. 

Lamantin. 
Two  species  of  this  remarkable  genus  have  been  found 
imbedded  in  the  coarse  marine  limestone  of  the  department 
of  the  Maine  and  Loire. 


CLASS.— AVES. 

Siumus.     Starling, 

Fossil  remains  of  species  of  this  genus  occur  in  the  fiir- 
mations  around  Paris. 

Cotumis,     Quail. 
Bones  of  this  tribe  of  birds  have  b^n  found  in  the  strata 
near  Paris. 

Sterna.     Tern. 
Bones  of  Terns  are  occasionally  found  along  with  those 
of  the  quail  in  the  Parisian  strata. 

Gralke.     Wadders. 
Bones  of  birds  resembling  those  of  the  order  gralla?  have 
been  found  near  Paris  inclc.sed  in  the  solid  rocks. 


r 
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Pelicanus.     Pelican. 
Bones  nearly  resembling  those  of  the  pelican  tribe  oc- 
cur in  the  Paris  formations.     Fossil  remains  of  birds  are 
described  hj  authors  as  occurring  in  the  limestone  of  So- 
lenhoff  and  Pappenheim. 


CLASS.— AMPHIBIA. 


ORDER— REPTILES. 

Testiido,     TartoUe. 

Fossil  remains  of  this  genus  are  met  with  in  diilovent 
parts  of  Europe.  Thus,  fossil  tortoises,  of  unknown  spe- 
cies, are  found  imbedded  in  coarse  marine  limestone  at  the 
village  of  Melsbroeck,  in  the  environs  of  Brussels.  Fossil 
remains  of  unknown  species  of  tortmses  are  also  met  with  in 
the  coarse  chalk  or  limestone  of  the  hill  of  Saint  Peter,  near 
.Maestricht.  They  are  irregularly  distributed  throughput 
the  masses  of  the  rock,  along  with  different  marine  produc- 
tions, and  bones  of  the  gigantic  monitor.  All  of  them  are 
.remains  of  sea-tortoises,  named  chdonii  by  Frendi  awdo- 
gists ;  but  of  species  difierent  from  any  of  those  at  present 
known. 

Remains  of  a  marine,  but  unknown  species  of  tortoise 
were  found  in  the  limestone  slate  of  Glaris ;  and  remains  of 
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unknown  species  have  also  been  dug  out  of  the  rocks  of  a 
fiwmation  analogouR  tp  that  around  Paris,  situated  in  the 
viciiuty  of  Aix.  Ap4  fossil  fresh-water  species  have  been 
fimnd  in  the  gypsufii  quarries  near  Paris. 

CrocodUua.     Crocodile. 

Two  extinct  species  of  fossil  crocodiles,  nearly  allied  to 
the  gavial,  (Lac.  gangeticus,)  or  gangetic  crocodile,  occur 
in  a  pyritical  bluish-grey  compact  limestone,  at  the  bottom 
of  the  cliffs  of  Honfleui  and  Havre ;  and  o|ie  of  these  spe- 
cies at  least  is  found  in  other  parts  of  France,  as  at  Alen- 
(on  and  elsewhere  *.  It  would  also  appear  that  the  skele- 
ton of  a  crocodile,  discovered  at  the  bottom  of  a  cliff  of  py- 
ritical slate,  about  half  a  mile  from  Whitby,  by  Captain 
William  Chapman,  probably  belongs  to  one  of  these  spe- 
cies. And  it  may  further  be  remarked,  that  the  fragments 
of  lieads  of  crocodiles  found  in  die  Ylcentine,  may  be  re- 
ferred to  the  same  species.  3.  That  the  fiissil  heads,  fgund 
at  Akorf,  are  different  fiom  those  of  the  gavial,  and  have  a 
longer  snout  than  that  of  the  animal  of  Hoi^eur,  and  may 
therefore  belong  to  the  other  fossil  species  found  in  Frande. 
9.  That  the  remains  of  an  unknown  species  of  fossil  croco- 
dile w^s  found  near  Newark,  in  Npttinghamshire,  by  Dr. 
Stukely.  4.  That  the  supposed  crocodiles  found  along 
with  fish  in  the  coppier  slate,  or  bituminous  mad  slate,  of 
ThmriDgia,  are  reptiles  of  the  genus  monitor.     5.  Lastly, 


*  Cuvier  describes  bones  of  a  crocodile  found  ui  the  slaty  lime- 
stone of  Altorf^  which  had  been  considered  as  remains  of  the  ha* 
nan  species. 
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that  all  these  fossil  remaias  of  oviparous  quadrupe^^  b^l(mg 
to  old  flcetz  strata,  far  older  thaa  tl^eflo&fz  ro^ks  that  con* 
tain  unknown  genera  of  true  quadrupeds,  such  ^s  the  pa^ 
laeptheriums  and  anoplotheriums ;  which  oj^nion,  however, 
does  not  oppose  th^  finding  of  the  remai^9  Of  inrpQodilef 
with  those  of  these  genera,  as  has  be^n  dojfle  ix^  th^  gyj^smp 
cjuarries*. 

» 

Monitor. 

In  the  well-known  quarries  of  Maestricht  there  occuf 
remains  of  a  large  fossil  monitor.  This  speciesj  which  is 
one  of  the  most  celebrated  of  all  thq  fossil  ^p^i^  of  oyipa^ 
rous  quadrupeds,  occurs  in  a  soft  limestone  which  contain^ 
flint,  and  the  sarpe  kinds  of  petri&ctions  as  are  phs^rved  in 
the  chalk  near  Pari^.  Even  so  early  as  the  yei|r  ,1766  i^ 
bad  engaged  the  attention  of  i^qu^ers,  m^  up  to  t)ie  pre- 
sent day  has  not  cqased  to  be  an  object  of  dij^ii^iw  and 
investigatipn  among  naturalvsts.  Spn^e  b(^ve  described  it  af 
a  crocodile,  others  as  a  whale ;  and  it  has  even  been  ar* 
ranged  ^long  with  fishes.  Cuvier,  after  a  cajr^ful  study  of 
its  osteology,  a^rtained  tl^s^t  it  must  have  farmed  ap  inter- 
mjediate  genus  between  those  animals  of  the  lizard  tribe, 

4 

which  I^ave  a  lopg  and  forked.  tpQgue,  and  those  which  have 
H  short  fongue  and  the  palate  armed  with  teeth-    The 


*  Sir  Everard  Home  has  described^  in  the  Transactions  of  the 
Royal  Society  of  London  for  the  year  181 4^  the  fossil  remains  of  an 
animal  ppsfe^ng  characters  partly  of  the  crQoodile>  partly  9^  the 
species  of  the  class  of  iishes.  It  was  found  in  a  blue-coloured  clayey 
limestone^  named  Lias,  oh  the  estate  of  Henry  Host  Henley^  £sq.> 
between  Lyme  and  Charmouth^  in  Dorsetshire. 
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lengdi  of  the  skdeton  appears  to  have  been  nearij  twenty^ 
fi)ur  feet.  The  head  is  a  sixth  of  the  whole  length  of  the 
animal ;  a  proportion  approaching  very  near  to  that  of  the 
crocodile,  but  differing  much  from  that  of  the  monitor,  the 
head  of  which  animal  forms  hardly  a  twelfth  part  of  the 
whole  length.  The  tail  must  have  been  yery  strong,  and 
its  width  at  its  extremity  must  have  rendered  it  a  most 
powerful  oar,  and  have  enabled  the  animal  to  have  opposed 
the  most  agitated  waterd.  From  this  circumstance,  and 
fnmi  the  other  remains  whidii  accompany  those  of  this  ani* 
mal,  Cuvier  is  of  opinion  that  it  must  have  been  an  inha- 
bitant of  the  ocean.  We  have  here  then  an  instance  of  an 
animal  far  surpassing  in  its  size  any  of  the  animals  of  those 
genera  to  which  it  approaches  the  nearest  in  its  general  cha- 
racters ;  -at  the  same  time,  that,  from  its  accompanying  or- 
ganic remains,  we  find  reason  to  believe  it  to  have  been  an 
inhabitant  of  the  ocean,  whilst  none  of  the  existing  lizard 
tribe  are  known  to  live  in  salt  water.  However  remarkable 
these  circumstances  are,  still  they  are  not  more  wonderful 
than  those  wecontemplate  in  many  of  the  numerous  disco- 
veries in  the  natural  history  of  the  ancient  world.  We 
have  already  ^en  a  tapir  of  the  size  of  an  elephant;  the 
megalonix,  an  animal  of  the  sloth  tribe,  as  large  as  a  rhino^- 
eoros ;  and  here  we  have  a  monitor  possessing  the  magni- 
tude of  a  crocodile. 

a  -  •  '  < 

Salaniandra.     Salamander. 
In  the  valley  of  Altmiihl,  near  Aichsted  and  Pappen- 
lieim;  and  also  at  Aeningen,  there  is  a  formation  of  calca- 
reotts  slate,  belonging  to  the  Paris  formation^  rich  in  pe« 
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Crifaetions.  One  of  the  most  remarkable  of  these  is  that 
described  by  Scheuchzer,  under  the  name  *<  Homme  Fos- 
sile,^  and  which  some  naturalists,  as  Gresner,  maintained  to 
he  the  Siluris  glanis  of  Linnaeus,  but  which  is,  in  reality, 
nothing  more  than  an  unknown,  and  probably  extinct  spe- 
cies of  salamander  or  proteus.  It  was  found  imbedded  in 
the  limestone  of  Aeningen. 

Bu^.     Toad. 

Fossil  remains  of  an  animal  of  this  tribe  occur  in  the 
slaty  limestone  of  Aeningen.  Dr.  Karg,  who  has  publish- 
ed a  long  description  of  the  Aeningen  quarries,  is  of  opi- 
nion, that  this  petrifaction  is  that  of  a  common  toad ; 
whereas  Cuvier  is  inclined  to  refer  it  to  some  species  near^ 
ly  allied  to  the  bufo  calamica. 

4 

Fossil  Saurus  of  Cuvier. 

Only  one  specimen  of  this  remarkaUe  fiossil  animal  has 
hitherto  been  found,  and  is  now,  I  believe,  in  the  cabinet 
of  the  King  of  Bavaria. 

In  regwd  to  this  remarkable  specimen,  it  may  be  re* 
marked,  that  some  naturalists  have  taken  it  for  a  bird, 
others  for  a  bat,  but  Cuvier  is  of  opinion  that  it  belongs  to 
the  class  amphibia.  Its  true  nature  is  still  unascertained, 
although  it  appears  more  nearly  allied  to  the  class  mamma- 
lia than  to  any  of  the  others  in  the  system  *. 


*  Two  species  of  this  fossil  animal  have  now  been  discovered^  and 
both  imbedded  in  the  limestone  of  Solenhoff. 
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Fossil  fishes  are  in  general  so  imperfectly  preserved,  that 
the  determination  of  the  genera;  and  species  is  attended 
nvith  great  and  often   unsurmountable  difficulties.     The 
accuracy  of  La  Cepede^s  list  of  the  fossil  fishes  of  Bolca, 
Aeningen,  and  Hessia^  has  been  mu9h  questioned  by  natura- 
lists^ and  Cuvier  hitherto  has  paid  but  little  attention  to  thh 
branch  of  geology.     He  only  enumerates  in  a  very  general 
way,  the  few  genera  met  with  in  the  gypsum  quarries 
around  Paris.     Five  species  are  mentioned.     The  first  de* 
scribed  belongs  to  a  new  genus  allied  to  that  named  amia, 
and  is  conjectured  to  be  a  fresh-water  species:     The  second 
is  nearly  allied  to  two  iresh-water  genera,  viz.  the  mormy^ 
rus  of  La  Cepede^  hatives  of  the  river  Nile,  nnd  ihepcsbilia 
of  Bkch,  natives  of  the  fresh  waters. of  Caroltna.     The 
third  appears  to  be  a  species  of  sparusy  different  from  Any 
of  the  present  species.     The  fourth  and  fifth  are  very  du- 
bious!    The  bitusamous  nt&arldateof  Genkisfaiy)  abdiuids 
in  fossil  .fishes.     Sdilottheim  mentions  a  festil  fisU  &uttd 
in  this  xockf  as  being  five  feet  in  length,  and.  six  in^«i 
broad,  which  his  conjectures  to  belong  to.  the  genera  Oypti'- 
nus  or  Salmo.     Petrified  specimens,  supposed  xX  th^  SaU 
mo  arcticus  are  found  in  a  bliiisb-grey  clay  in  West  Green** 
land.     Single  bones,  as  vertebrae,  teeth,  also  scales  of  fishes, 
•are  found  in  the  shell  Umestone,  cha]kj  and  in  the  rocks  of 
the  Paris  formation. 
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Osseous  Car^lomerute,  or  Breccia. 

Cttvieir  gives  a  very  intei^estitig  li6k>Ufit  of  the  Otteoos 
tonglomeraite,  oir  bi^ia,  Which  ocGurs  il^  th»  tbck  d£  Gu 
lAiilt&r,  and  in  other  liibi^tofie  rocks  and  hills  upon  the 
coasts  of  the  Mediterranean. 

This  breccia  occurs  in  a  grey-coloured  compact  disiind;ly 
stratified  Jloetz  limestone,  which  abounds  in  the  islands  ftiid 
bn  the  coasts  of  thie  Mediterranean.  It  is  not  intermixed 
with  the  limestone,  nor  does  it  alternate  with  it  in  bedis, 
but  occurs  filling  up  fissures,  or  in  caves  situated  in  it.  It 
Is  composed  of  angular  fragments  of  the  limestone,  of  bones, 

usually  of  ruminating  animals,  generally  broken,  and  never 

...» 

m  skeletons,  and  land  shells,  cemented  together  by  a  red- 
dish-brown coloured  ochry  calcareous  Jbasis.  The  base  Is 
sometimes  vesicular,  and  the  vesicles  are  more  or  less  com- 
pletely filled  with  calcareous  spar  ;  and  the  spar  sometimes 
traverses  the  conglomerate  in  the  form  of  veins,  or  Is  more 
or  less  intermixed  with  it.  Cuvier  describes  the  osseous 
breccia  of  different  tracts  of  country  in  the  following  order : 

/ 

1.  Gibraltar. — This  famous  rock  is  principally  composed 
of  limestone,  and  is  frequently  traversed  by  fissures,  or 
hollowed  into  caves,  in  which  the  osseous  nreccia  is  con- 
tained.  Cuvier  found  In  it  the  bones  of  a  ruminating  ani- 
mal  allied  to  the  antelope,  and  of  a  smaller  animal  of  the 
order  glires,  which  he  conjectures  may  belong  to  the  genus 
lagomys.  All  the  shells  contained  in  the  breccia  are  fresh* 
water  or  land  speties. 
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£.  Cette. — ^Thebreeeia  in  this  tract,  like  that  of  Gifaral- 
Uttf  oeenn  in  limestone.  In  it  Cnvier  fbond  bones  of  an 
aoflnal  not  unlike  tlie  common  rabbit ;  others  of  a  spedes 
one-thiid  less  than  the  common  raUnt;  also  bones  of  a 
i^edes  of  mns,  nearly  allied  to  the  field-mouse ;  (mus  arva- 
lis,  Lin.)  of  a  bird  of  the  order  passeres ;  numerous  ver* 
tebrae  of  a  serpent  somewhat  resembling  the  colaber  na- 
trix;  lastly,  bones  of  a  ruminating  animal,  probablj  of  the 
same  species  as  that  found  in  the  breccia  of  Gibraltar^ 
Shells  also  occur.  Three  kinds  are  mentioned,  viz.  two 
helices,  and  one  pupa,  and  all  of  them  land  sheUs. 

8.  Nice  ami  ^n^id^^.— The  limestone  rocks  of  Nice  con- 
tain this  osseous  breccia.  Cuvier  found  in  it  bones  of  the 
horse,  and  of  two  species  of  ruminating  animals.  All  the 
shells  it  contains  are  land  species.  The  limestone  rocks  of 
Antibes,  near  Nice,  also  contain  osseous  breccia,  in  which 
Cuvier  found  remains  of  ruminating  animals,  apparently 
the  same  as  those  of  Nice. 

4.  Corsica.-— The  limestone  rocks  containing  the  osseous 
breccia  occur  near  fiastia,  and  agree  in  all  their  characters 
with  that  of  Gibraltar.  The  osseous  remains  are  princi- 
pally of  smaller  quadrupeds,  but  they  do  not,  like  those  of 
Cette,  belong  to  species  now  living  in  the  surrounding 
country  ;  for  Cuvier  discovered  there  the  head  of  an  animal 
nearly  resembling  the  lagomys  alpinuSy  a  species  which 
inhabits  the  wildest  and  most  mountainous  regions  of  Si- 
beria, immediately  under  the  snow  line.  He  also  found 
enormous  quantities  of  the  bones  of  a  species  of  gnawer^ 
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MmewlMit  romiUiiig  the  mut  tettegtm  of>  Lmmnui,  «nd 
rf:«iiotfaer  Terjr  nevlf  allied  to  themt6^«st•t 

5.  Do/fTto^ia.— The  breccia  is  found  thnw^hottt  St  gjwti 
extent  of  limestone  country.  It  agrees  perfectly  in  its 
diaxact^ra  with  that  of  Gibn^llar^  All  the  booea  ii  ci>n- 
tainsi  aa  far  as  Cuvier  had  an  opporttin^^y  .^  .e^udmos^ 
^ppeigrto  be  of  the  anpe  sm  as  those  oC  tbie  fiiUD#-d|er,  ^ 
and  perhapa  h^bng  to  the  aninat  whose  t^najiiia  areioiivd 
at  Gibraltar.  The  iremaiiis  of  (he  bonier  hat^i  also.boMk 
(oilind  in  the  bijeccia  of  thip  4is4nct ;  .for  ihe.  late ,  Mok 
Hiiaief  ftimd  the  oe>hyoi4jaa  of  that  animal  in  stBie  matea 

Jbam  DahoiHiia. 


*   ^  J 


0.  Island  <^  Cerigo.^-ThB  only  descriptions  w^haye  o^ 
^is  breccia,  are  those  of.Spdlanzani  and  Fortify,  fi^m.  which 
it  appears  that  it  possesses  the  same  character  as  that,  of 
Gibraltar,  &c.  Spallanzani  was  of  opinipn  that,  the  bonc«^ 
belonged  to  the  human  species.  Many  y^ars  Hgp  Biju^men-. 
bach  refuted  this  opinion,  and  Cuvier  shews  {.hat  .^U  of 
them  belong  to  ruminating  animals.  ...   ,    ;^ 

7.  Concudy  near  7^n^2  in  .irragiQn.— Bowles,, in. his 
Natural  History  of  Spain,  describes  limestone  rocks,  oon-. 
taining  an  osseous  breccia,  as  occurring  at  Copcpd.  Cu* 
vier  is  of  opinion  that  it  belongs  to  the  same  foripation, 
as  that  of  Gibraltar.  It  contains  bones  of  the  ox,  .ass,  of 
a  small  l^ind  of  sheep,  and  many  terrestrial  and  fresh-wa- 
ter  shells.  ... 

4  D 
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nese. — ^The  nalaial  InrtHj  «f  khiEM  iMnvtflni%  oricMti 
gbmenles,  is  sdll  very  imperfiict.  Cavier  femid  in  them 
iNmei  of  die  sn^  tticl  OX. 

It  wcmU  apfwf  fiom  tile  ]^eeedii^  stafeeHieBt)  atf-ie- 
sBpilDidkApObvii^/duit,    "^^  '■     '-  .^ 

'  11  TWoilebiiii  iHMcitf  hftve  not  been  fotttied  I7  eidli^ 
* lia&q[id iea^  or bf  a 8«iticn imq^tidti df  thesoAp  %Tt|^ 
iieevmpoitoiof  to  <h«  last  resting  of  die  flea 
ttnsnt,  silMsoM  ttaoes'  are  found  in  thinn  of  any  isea^tiHfr^ 
aadilKf  we  not  oMreidl  bjr  «^Mr  beAi;  9.  l%o  lunts 
and  the  fragments  of  rock  irfnidi'diey  ooi^amy  M'^IO'lBo 
rents  of  the  rocks  successively,  and  as  diey  fell,  became 
iknited  together  by  the  accitmttlation  of  the  sparry  marter. 
4.  Ahiost  bSL  die  fragments  ocmtained  in  the  fissures  are 
^rtions  of  the  bounding  rock.  5.  All' the  weO  ascertain- 
ed bones  bdcmg  to  herbivorous  animals*  6.  The  greater 
number  belotig  to  known  animals,  and  to  species  diat  at 
preset  )Sve  in  the  neighbouring  country.  7.  The  i^rma- 
tion  of  these  breccias,  therefore,  appears  to  be  modem  in 
comparison  of  die  floetz  rocks,  and  the  alluvial  strata,  that 
contain  remains  of  unknown  land  animals.  8.  It  is  neva- 
theless  stiS  ancient,  with  respect  to  us,  since  nothing  shews 
that  such  brecciae  are  formed  at  the  present  day;  and 
s6me  of  them,  as  those  of  Corsica,  contain  also  the  remains 
of  unknown  animals.  9.  The  most  essential  character  of 
this  phenomenon  consists  niore  in  the  facility  with  which 
certain  rocks  have  been  split,  than  the  matters  contained 
in  the  fissures.     10.  This  phenomenon  is  very  di£^nt 
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tarn  that  erinbitc^  bj  the.cavRiui  in  Otnoany,  wliieh 
contain  the  bonelof  oanuforom MMwab  pn^»  fpread over, 
the  bottom,  in;  !»  eutkj  taS^  pmiifci  an  anuml  and 
partly  of  a  muMial  mrtois;  allhott^.the  locka  in  whi^h 
these  caverns  are  siti^^ted  io  wot  Vffeas  to  be  very  diflbr«« 

eht  "from  those  irfiioh  eontain  the  osseous  braosiso. 

,1  '     ■  .        -      - 

Mineralogical  Description  of'  the  Country  aronnd 

Pctris. 

'  A#  thi;  verjr,  short  accQunt  of  the  mineralogy  pf  the 
cowitry  M;9|un4  ParM)  coiMainqd  in  the  pravious  part  of  this 
wQprky  jf^j  jiot  prove  satis&qtory  to  those  who  wish  a  more 
par^l#iE  d^^ail^  we  here:  jbosert  a  description,  whi9l|>.with 
assistance  of  the  plate,  (Plate  IV.)  will,  we  trust,  enable  the 
reader  to  form  a  distinct  conception  of  all  the  important 
features  of  that  remarkable  district. 

The  country  in  the  environs  of  Paris  is  entirely  com- 
posed of  newer  flcetz  rocks,  of  which  the  oldest,  or  lowest, 
is  eommoA  ahalk;  the  uppermost,  or  newest,  alluvial.  In- 
terposed ^betmen^hese  sitt  »ina^  di£feient  fermationb,'  prin- 
dprily  of  limestone,  sandstone,  and  gypsum.  The  whole 
series  of  formations,  according  to  Cuvier  and  Bixmgniart, 
appear  to  be  arranged  in  the  Allowing  order,  ftom  below 
upwtirds. 

1.  The  chalk  formation,  with  flint. 
9.  Plastio  6lay,  with  t^ni  {argile  phMHqtse.) 

2d  2 
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S.  Coarse  marine  limettone  {cdlcaire  gro»$Ur),  with  tt^ 
marine  sandstone  (gres  fnarine  kiferieur.) 

4.  Siliceous  limestone  {cakaire  siUdeux.} 

5.  Gypsttm  and  marl,  oontaining  bonea  of  animala' 
(mames  du  gyp^e  d^assemerUs.} 

6.  Marine  marl,  abounding  in  bivalve  sheila;  and  the' 
upper  layers,  abounding  in  oyster  shells. 

7.  Sandstone  and  sand,  without  sheik. 

8.  Upper  marine  sandstone  (gres  marine  9uperieur.) 

9.  Millstone,  or  Buhrstone,  without  shells  (metdiere 
sans  coqmUes,) 

10.  Flint  and  siliceous  limestone,  or  the  upper  or  seeond 
firesh-water  formation,  millstone,  ffint,  and  limestone  {ter* 
rein  iTeau  douce  svperieurj  metdiere^  sUex^  et  cakaire.) 

11.  Older  and  newer  alluvial  deposites  (lAmon  itaUer^ 
rissement.) 

r 

First  Formation. 

Marine  Origin. 

Chalk. 
This  chalk  agxees,  in  external  characters,  with  that 
found  in  other  countries.  It  occurs  in  indistinct  horizon* 
tal  strata,  in  which  we  observe  either  interrupted  layers  or 
tuberose-shaped  masses  of  flint,  whidi  pass  into  the  chalk 
at  their  line  of  junction,  or  kidneys  of  hard  chalk,  having 
the  same  shape  and  position  with  the  flint.  This  forma- 
tion is  well  characterized  by  the  petrifactions  it  contains, 
which  difler  not  only  in  the  species,  but  sometimes  also  in 
the  genus,  from  those  that  occur  in  the  coarse  Umestane. 
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Tiro  species  of  belemnite  occur  in  the  chalk,  and  these  *ap* 
pear  to  be  different  ftom  those  found  in  the  limestone,  and 
tte  considered  to  diaracterize  it.  It  also  contains  some 
ipeeies  of  terebratulites;  small  species  of  concamerated 
shells;  abundant  fragments  of  a  large  bivalve  shell,  nam- 
ed  inoceramus;  corals;  vertebrse,  and  teeth  of  sharks, 
and  of  other  bodies  that  do  not  occur  in  the  superincum- 
bent formations.  It  is  worthy  of  remark,  that  hitherto  no 
remains  of  univalve  shells  with  a  simple  spire,  as  the  ce- 
rites,  &c  so  numerous  in  the  newer  formations,  have  been 
met  with  in  chalk. 

The  chalk  forms  the  bottom  of  the  basin  or  gulph,  in 
which  are  deposited  the  different  formations  that  occur 
around  Paris.  Its  surface  must  have  presented  numerous 
inequalities  before  the  present  strata  were  deposited  over  it, 
because  we  observe  promontories  and  islands  of  chalk  rising 
through  the  newer  formations. 

Skcomd  Fohmation. 

Marine  Origkh 

Plastic  Clay. 
All  around  Paris,  we  find  the  chalk  covered  with  a  de- 
posite  of  plastic  clay,  which  is  dug  and  used  in  the  ma- 
nufacture of  different  kinds  of  pottery.  This  clay  varies 
in  colour,  being  white,  grey,  yellow,  red,  and  black, 
sometimes  contains  a  layer  of  sand,  very  rarely  (only  the 
purer  varieties)  organic  remains,  viz.  cytherea,  turritellae. 
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bituminouBwood,  and  in  some  pkos  fingriaents  of  ohftlk 
bare  been  obterred  in  it.  It  is  aeither  intermixed  nofth 
the  chalk  at  its  line  of  junction  wkb  it»  nor  is  ii  inore  qoIk 
eareous  wheve  in  contact .  mik  that  imneml»  than  at  a 
distance  from  it ;  hence  Ctivier  conjeetures,  that  it  lias 
beto  deposited  after  the  chalky  and  is  therefore  a  separate 
formation. 

Third  Foemation. 

Marine  Origin. 

Coarse  Marine  Limestone,  with  Us  Marine  Sandstone. 

This  formation  presents  much  greater  variety  than  the 
chalk*  Several  different  strata^  or  series  of  strata,  such  as 
limestone,  clajr-marl,  limestone-marl,  slate-day,  occur  in 
it.  These  are  arranged  in  a  determinate  otder,  and  the 
strata  of  limestone  are  well  characteriaed  by  their  geognoSr 
tic  characters  and  by  the  petrifftctions  they  contain ;  the 
same  system  of  strata  always  possessing  the  same  general 
characters  and  species  of  petrifactions.  Upwards  of  a  thou- 
sand species  of  shells,  and  other  marine  bodies  of  all  sizes, 
from  the  gigantic  cerite^  which  is  sometimes  20  inches  in 
length,  to  the  microscopic  miliolite,  have  been  found  in  this 
formation.  This  limestone  is  met  with  in  all  the  quairies 
around  Paris,  and  affords  the  stones  of  which  Paris  is  built 


First  System  of  Strata. 
The  lowest  series  of  strata,  or  first  system  of  strata^ 
of  the  coarse  limestone  formation,  is  very  sandy,  and  some- 
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tium  woiwa$  a  mbttium  MtanUiiig.  green  e»rtb }  M  k 
11^  bfttiar  dbtmolwriari  l^  ocmtaiiiing  a  great  vwrjcty  itf 
fiell  pNierved  filtdk,  mmj  af  which  still  retain  the  jpearly 
bvstie^. and  diffat  ram  tnm  the  preB^nt  exiiti^g  iqpieciei, 
diaot  those  ia  iihit  aiipsr  stiaU  of  thb  fammAm*  It 
is  psrtieularly  ehanu^teiized  by  the  nummulites  it  aon* 
tsiss. 

The  following  are  the  petrifactions  enumerated  by  Cu- 
vier  and  Brongniart,  as  occurring  in  it. 

Nummulites  lasvigata       \    ^,  i     '    i.      t  •    .l 

^  I    These  are  always  found  m  the 

-.    \       lowest  part  of  the  bed. 
numismaus  ) 

Madreporar— At  least  three  species. 
Astnea — Three  species  at  least* 
Carophyllia — Three  simple,  and  one  branched  species. 
Fungites. 

C^rithuia.  giganieum. 
liiuidna  boiellosa^ 
Cardium  ponilosliro* 
Voluta  cithaioa. 
Crassatella  lamellosa. 
Turritellia  multisulcata. 
Ostrea  flabellula. 
Cymbula. 

Second  Syitem  qf  Strata* 

The  limestone  of  these  strata  is  of  a  greyish  yellow  co- 
lour>  is  in  part  oolitic,  or  composed  of  small  roundish 
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girains,  and  eontain^  remarkable  oonlempcxmieous  ca^itiesy 
that  traverse  the  ktrata,  and  which  are  filled  wiUi  loam^ 
^nd,  and  flint.  It  is  still  very  tich  in  shells ;  nearly  all 
thehivdves  found  by  M.  Defranee  at  Grrignon  belong  td^ 
it»  It  also  contains  a  few  impressions  of  leaves  and  sterna 
of  vegetables,  and  singk  fresh-waier  iheUs.  The  most 
characteristic  petrifactions  of 'this  system  of  strata  are  the 
following. 


^ 


Cardita  avicularia. 

Orbitolites  plana. 

Turritella  imbricata. 

Terebellum  convolutum. 

Calyptraea  trochiformis. 

Pectunculus  pulvinatus* 

Citheraea  nitidula. 
elegans. 

Miliolites — It  is  very  abundant. 

Cerithium — Probably  several  species ;  but  neither  the  la^ 
pidum  and  petricolum,  nor  cinctum  aad  plica- 
tum,  which  latter  belong  to  the  second  marine 
formation  which  covers  the  gypsum. 

Of  these  petrifactions,  the  most  characteristic  is  the 
cerites. 

Third  System  qfStrcUa  *. 
The  third  system  of  strata  is  already  less  abundant  in 

*  This  is  the  limestone  used  for  building  at  Paris. 
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jpetrifiictioDs,  and  contains  fewer  species  than  the  two  pie* 
oedbg.     The  following  have  been  observed* 

MilioIites^Very  rare. 

Caidium  Lima,  et  obliqiium. 

Ludna  saxorum. 

Ampullaria  spiiata. 

Cerithium  tuberculatum.   \ 

mutabUe.  I    Almost  idl  the  other  .pccie,, 

I    . ,  r       with  exception  of  the  gi« 

.    .  I       ganteum. 

petnoolum.       -^ 

Corbula  anatina  ? 

striata. 

Also  impressions  of  the  leaves  of  a  fucus* 

The  strata  of  the  second  and  third  systems  8C»netimes 
contain  beds  of  sandstone,  or  masses  of.hornstone  filled 
with  marine  shells;  In  some  cases  the  sandstone  tfV^ 
the  place  of  the  limestone.  Land  shells  and  Jresh^uHUer 
sheas  {Limncea  et  Cyclostoma)  have  also  been  observed  in 
this  sandstone.  The  sandstone  and  the  homstone  contain- 
ing marine  shells,  rest  either  immediately  on  the  marine 
limestone,  or  are  contained  in  it.  The  following  list  con- 
tains the  names  of  those  species  of  petrifoctions  which  oc- 
cur most  firequently  in  the  sandstone. 

Calyptraea  trochiformis? 

Oliva  lauknontidna. 

.Ancilla  canalifera. 

Voluta  harpula.  • 
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Funs  bulbifeniiiB. 
Cerithium  serratum. 

tuberculosum. 
ooronatum. 
lapidum. 
mutabile. 
Ampullaria  acuta,  or  spirati. 

patula. 
Nacula  deltoidea. 
Cardium  lima. 
Venericardia  imbricata. 
Oytherea  nitidula. 
elegans. 
tellinaria. 
Venus  callosa  ? 
Lttdna  drcinaria. 
saxoruita. 
Two  spedes  of  ojsUii  still  undetermined;   the  tfOe  ap^ 
peaM  allied  to  astrea  deUoUea,  the  other  to  odr^ 
cymhvia. 

Fourth  System  of  Strata. 

This  set  of  strata  consists  of  hard  caleareous  marl,  soft 
calcareous  marl,  clayey  marl,  and  calcareous. sand,  which 
is  sometimes  agglutinated,  and  contains  horizontal  layers 
of  homstone,  crystals  of  quartz,  and  rhotnbeidal  crystals 
of  calcareous  spar,  and  small  cubical  crystals  of  fluor  spar. 
Petrifactions  occur  very  rarely. 
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Fourth  Fobhation. 

SUiceoui  Limestone  without  SheUa. 

This  fitfination  ooeun  alongside  the  toane  marine  lime- 
atoiiey  on  die  tame  level  wiUi  it^  and  in  no  instance  eidier 
above  or  below  it.     It  rests  immediatdj  on  the  plastic 
clay.     It  consists  of  strata,  not  only  of  a  white  limestone, 
but  also  of  a  grey,  compact,  or  fine  granular  limestone, 
which  is  penetrated  in  all  directions  with  silica;  and  its 
numerous  cavities  are  lined  with  siliceous  stalactite,  or 
quarts  crystals.     It  is  destitute  of  petrifiu^tkms.     A  spe- 
cies of  millstone  sometimes  occurs  in  it^  which  appears  to 
be  the  liliceous  limestone  deprived  of  its  calcareous  ingr»> 
diff$i  bj  some  agent  unknown  to  us.     This  rock  is  scarce* 
ly  entitled  to  the  raxik  of  a  distinct  formation :  it  appears 
to  be  One  of  the  members  of  the  preceding  series  without 
petrifiictlon&     It  may  be  remarked  that  it  is  not  uncom* 
mdn   to  eteerve  in  the  same  formations  beds  with  and 
without  petri&ctions. 


Fifth  and  Sixth  Foehations. 

Fresh  Water  and  Marine  Origin, 

Gypsum  Formation^  and  the  Marine  Marl  Formation, 

This  formation  is  not  entirely  of  gypsum,  but  contains 
also  beds  of  clay  marl  and  calcareous  marl.  These  are  ar- 
ranged in  a  determinate  order  when  they  all  occur  toge- 
ther, which,  however,  is  not  always  the  case.     They  lie 
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over  the  eoaiie  marine  limestone ;  and  the  gypsmn,  which 
is  the  principal  mass  of  the  fonnationi  does  not  occur  in 
wide  extended  plateaus,  like  the  limestone,  but  in  single 
conical  or  longish  masses,  which  are  sometimes  of  con- 
siderable extent,  but  always  sharply  bounded.  Mont- 
martre  presents  the  best  example  of  the  whole  members  of 
the  fimnation,  and  there  tlnree  beds  of  gypsum  are  to  be 
pbsenred  superimposed  on  each  other. 

Thejirit  bed  consists  of  alternate  layers  of  gypsum  so* 
lid  caleareo)is  marl,  and  of  thin  slaty  argillaceous  mari  or 
adhesive  slate.  The  layers  of  gypsum  are  thin,  and  fiill 
of  selenite  crystals ;  and  in  the  clay  marl  or  adhesive  slate^ 
occurs  imbedded  menilite.  Marine  shells  occur  in  seve- 
ral of  the  layers  of  the  marl,  and  it  is  remarked,  that  where- 
ever  the  gypsum  rests  immediately  on  the  sand  of  the  marine 
sandstone  containing  shells,  it  contains  sea  shells.  The  for- 
mer bottom  of  the  sea,  however,  appears  to  have^been  firer 
quently  covered  with  a  bed  of  white  marl,  on  which  the 
lower  beds  of  gypsum  rest,  and  this  bed  is  filled  with  fresh- 
water shells.  The  second  bed  resembles  the  first,  and  on- 
ly differs  from  it  in  being  thicker,  and  containing  fewer 
beds  of  marl.  The  only  petrifactions  it  contains  are  those 
of  fishes  ;  but  it  incloses  masses  of  celestine,  or  sulphat  of 
strontian.  The  third,  or  upper  bed,  is  by  far  the  great- 
est, being  in  several  places  more  than  sixty  feet  thick.  It 
contains  few  beds  of  marl ;  and  in  some  places,  as  at  Mont- 
morency, it  lies  almost  immediately  under  the  soil.  The 
lower  strata  of  this  upper  gypsum  contain  flint,  which 
appears  to  be  intermixed  with  it,  and  to  pass  into  it  by^  im- 
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peffoqpdUe  gndadoot-^faets  which  shew  their  ootempom- 
iieoiii  fimnadoD.  The  middle  strata  of  this  bed  split  iia« 
turally  into  hurge  prismatic  concretions,  with  many  sides. 
The  uppermost  strata,  of  which  five  generally  occur,  and 
extend  to  a  great  distance,  are  thinner  than  the  others,  and 
are  intermixed  widi  marl,  and  also  alternate  with  beds 
of  it* 


Numeioas  quarries  are  situated  in  this  upper  gypsum, 
and  which  daily  afford  skeletons,  or  single  hones  of  un^ 
known  birds  and  quadrupeds.  To  the  north  of  Paris  these 
^are  found  in  the  gypsum  itself,  where  they  are  hard,  and 
simply  invested  with  marl ;  and  to  the  south  of  Paris  similar 
ronains,  but  in  a  friable  state,  are  met  with  in  the  marl 
which  s^arates  the  beds  of  gypsum*  Bones  of  tortoises, 
and  skeletons  of  fish,  are  found  in  the  same  bed,  and  more 
rarely  fiesh-water  shells  of  the  genus  cyclostoma.  This  latter 
iact,  Cuvier  remarks,  shews  the  plausibility  of  the  opinion  of 
Lamanon,  and  other  naturalists,  who  maintain,  that  the  gyp* 
sums  of  Montmartre,  and  other  hills  in  the  basin  of  Paris, 
have  been  deposited  from  fresh-water  lakes.  The  occur- 
rence of  skeletons  of  quadrupeds  particularly  characterizes 
the  upper  bed  of  gypsum,  because  remains  of  the  same  na- 
ture have  not  hitherto  been  discovered  in  the  middle  or 
lower  beds  of  gypsum. 

Beds  of  calcareous  and  clayey  marl  rest  immediately 
over  the  gypsum.  Woodstone,  or  petrified  wood  of  a  kind 
of  palm  tree,  occurs  in  a  white  friable  chalky  marl ;  and  in 
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quatries  which  axe  m<nktd  in  il,  remains  of  fishes  and  tt 
shells,  et  the  genera  Ijrmnaeus,  and  planorbis,  are  met  itiih. 
The  two  htter  do  not  iitkx  verj  mvA  6Bom  tiiD6e.ibiaid 
in  the  manhes  is  France, — a  tact  which  seems,  in  the 
i^inion  of  Cuvier,  to  shew  that  this  marl,  as  well  as  the 
sulijaoent  g}rpsum,  have  been  deposited  from  fresh  water; 
In  the  numerous  and  thick  beds  of  clayey  and  calcai^tts 
marl  which  rest  over  this  white  friable  chalky  marl,  petri- 
faetiop&afe  09- rue,  that  we  cannot  £9xm  apy  satiafaaiory 
flpinkin  as  t»  theiy 


J  J  •  •  < 


Over  the  beds  of  clayey  and  calcareous  marl'  there  restSk 
a  bed  of  yellowish  slaty  marl,  three  feet  three  inches  thick. 
Kidneys  of  earthy  celestine  occur  in  the  fbw^r  part  of  \i ; 
somewhat  higher  up  we  meet  with  a  bed  of  small  bit^lve 
shells,  which  are  referred  to  the  genus  Citherea,  and  be- 
tween the  uppermost  layers  of  the  marl  other  species -of  ci- 
therea, with  cerites  spirobites,  and  bones  of  fish  occur.  This 
bed  is  not  only  remarkable  on  account  6f  its  great  extent, 
(it  has  been  traced  ten  leagues  in  one  direction,  and  four 
leagues  in  another,  and  throughout  its  whole  extent  of  the 
same  thickness),  but  also  because  it  is  considered  as  mark- 

« 

ing  the  upper  boundary  of  the  first  fresh-water  formation, 
and  the  beginning  of  a  new  marine  formation.  AH  the 
shells  that  occur  in  the  marl  above  this  bed  belong  to  the 
ocean. 

A  great  bed  of  greenish  clayey  marl,  without  petrifac- 
tions, rests  immediately  over  the  yellowish  marl,  and  eon- 
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iduM^kiiMirs  of  idajfey  ^mbaiMMGM  mki^  attil  alsa  of  ce- 

and  fragments  of  the  tail  of  two  species  .«(fr>ray  lialr4  'alsD 
been  found  in  it. 


T^l^e  bieds  of  ^^a^jifbiql^  rest  ^ji^r  tb^  'Cpntain  priwii- 
pall J  biyalre  marine  shells;  and  in  tb^  nppimmlk  fted 
of  calcareous  marl,  immediately  under  the  clayey  sand, 
there  occur  two  distinct  beds  of  oysters^  of  which  the  un- 
dermost contains  Uqr^  and  thick  oysters,  and  the  upper, 
which  is  sometimes  separated  from  the  under  by  a  thin 
bed  of  white  marl,  without  shells,  numerous,  small,  thin, 
and  brown  oyster  shells.  This  latter  bed  of  oysters  is 
very  thick,  is  divided  into  many  layers,  and  is  scarcely 
ever  wanting  la  the  hilk  of  gypsum. 

These  oysters,  appear  to  have  lived  on  the  spot  where  we 
at  present  find  them ;  because  they  axe  arranged  as  we  find 
them  in  oyster  banks  in  the  ocean  ;  and  the  greater  number 
of  them  are  whole,  and  with  both  valves.  Lastly,  M.  De- 
firanoe  found,  near  Roquencourt,  at  the  height  of  the  forma- 
tion of  the  marine  gypseous  marl,  rounded  fragments  of 
marly  shell  limestone,  pierced  with  pholades,  and  with  oys- 
ter shells  attached  to  them.  The  formations  sometimes 
terminate  with  a  bed  of  clayey  sand,  in  which  no  petrifac- 
tions occur. 
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Tbe  wfaofe  of  the  beds^  fixm  the  layer  immediAtdhf 
over  the  marine  lunestoney  to  diat  containing  the  oystef% 
ooDstitute  the  gjrpram  fonnarion.  Cuvier  oonsiden  them 
ascQDsdtating  two  finrmatimis,  ti^  the  gypsum  and  aaarine 
marl  fimnationa.  ... 

In  the  following  Table  are  enumerated  the  petrifactions 
that  belong  to  the  gypsum,  and  to  the  marine  formation 
whidi  rests  on  it» 


Petrifactions  of  the  Gypsvm  and  the  Marine  Marl  resting 

upon  it. 


Fossil  quadrupeds 
in  gypsum   .     . 


Fresh- WATER  Formation. 


# 

f  Palaeotherium  mi^um. 

medium, 
crassura. 
curtum. 
minus. 
Anoplotherium  commune. 

secundarium. 
medium, 
minus, 
minimum.  . 
A  pachidermatous  animal,  allied  to 

tne  hog. 
Canis  Parisiensis. 
Didelphis  Parisiensis. 
Viverra  Parisiensis. 


Birds 


Three  or  four  species. 
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v8»       •       •       •      , 


•       •       • 


Fishes. 

Mollinoous  animals.  . 

Upper  white  marl.    . 


iXrioniz  Parisiensis,  and  another 
tortoise. 
A  species  of  saurius,  which  ap- 
pears  to  be  a  crocodile. 

Three  or  four  species. 

Cydostoma  mumia« 

{Palms. 
Fragments  of  fishes. 
Limneus. 
Planorbes. 


Mabine  Formation. 


VCyther^  bomb^e. 
I  Spirobes. 
Slaty   yel-  }  Bones  of  fishes, 
low  marl.  \  Cerithium  plicatum. 
f  Cyther^  planes. 
V  Bones  offish. 

Green  marl.       No  fish. 


Yellow 
marl,  mixed 
with  brown    ^ 
slaty  marl. 


Parts  of  the  ray. 
AmpuUaria  patula  ? 
Cerithium  plicatum. 
cinctum. 
Cy  therea  elegans. 

semisulcata. 
Cardiuin.  obliquum. 
Nacula  margaritacea. 


The  shells  of  these 
petrifactions  are  ge- 
nerally in  a  powde- 
ry state,  or  we  have 
only  their  mould  or 
impression. 

Almost  all  these 
shells  are  broken, 
and  difficult  to  as- 
certain. The  two 
species  of  cerites 
of  the  marine  for- 
mation, which  co- 
vers the  gypsum, 
do  not  appear  to 
occur  any  where 
else. 
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Calcareous 
marl,  con* 
taining 
large  oys- 
ters. 


Ostrea  hfppopus. 

pseudDchama. 

longirostris. 

canalis. 


C^lpaij^Ufl 

taining;      5; 
sjna)!.  oj^Sr 


> 


Os(xea  co^blea^iii. 
cyathula. 
spatulata. 

linguatula. 
BaJ^anites. 

Shells  of  crabs. 


The  two  beds  of  oys- 
ters are  oft;en  i^ 
parated  from  each 
other  by  marl  with- 
out shells ;  £ui4  9^ 
though  we  cannot 
sajr  with.  ray.  eec- 
tainty  whetner  or 
not  the  particular 
species  here  eni]« 
merated  are  shells 
that  belong  more 
to  the  one  bed 
than  to  the  other; 
yet  it  cannot  be 
doubted,  that  the 
oysters  of  this  marl 
do  not  occur  in  the 
Goairse  limestone, 
9sA  that  they  are 
more  neady  alliipd 
t;o  the  specif  at 
present  living  in 
mu?  seas,  than  to 
those  found  in  the 
limestons. 


SEtEMXIL  F^iMATION. 


QfSan^^ftof^  (Md^S^mdiwUhotd  Sl^eUs. 


The  sandstone  with  shells  is  one  of  the  latest  formations. 
It  always  rests  on  those  already  described,  and  in  general 
is  only  covered  with  the  millstone  without  shells,  and  the 


iidcffftUb  fthidbM88»  a»  intttmiwri  wkk  bsdi  tf  saai  of  db 
mmtt  MittM^  and.  bodi  are  often  ao  fine  dial.  tlMrjr  ifie  uMi 
in  mannfiictoricik 


£minrii  FoE|€4Ti9V. 


Marine  Origin, 


Upper  Marine  Sandstone  and  Sand- 


This  sandstone,  or  last  marine  fomadaiiy  rests  on  the 
gypsum,  marine  marl,  and  e^ten  npoo.  the  sandstone  and 
sand  without  shells.  It  varies  in  colour,  onspaolnMB,^  and 
even  in  composition.  Sometimes  it  is  a  pure  saaidiiiWMi, 
but  friable,  and  of  a  red  colour,  as.  aft  MknimaztBt;  aenift- 
times  it  is  a  red-coloured  clayey  sandataM^  aa  at  Bamain^ 
ville ;  sometimes  it  is  a  greyish  sandstone,  as  athmgmm 
lastly,  its  place  is  occasionally  occupied  mth  a.  I^iil  bed.  of 
calcareous  sand  filled  with  shells,  which,  oovaca  the  great 
masses  of  grey,  hard  sandstone,  and  widuniA  shells,  at 
Nanteiulle-Haudouin. 

This  sandstone  contains  marine  shells,  which  are  some- 
ti«i^  diffimpi  from  dme  frund  in  the  aandatone  of  the 


^  It  appaaas^  aswa  shsll  allevwaids' diawi  diat  It' ill  in  sdma 
places  covmd  by  a  formation  of  marine  sandstone  or  liioestone. 

2e  2 
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lower  marine  formation,  and  approach  more  to  the  spe- 
cies met  with  in  the  calcareous  marl,  whidi  surmounts 
the  gypsum,  as  will  appear  from  the  following  enumera- 
tion. 


SheUsJbtmd  in  the  Upper  Marine  Sandstone. 

Oliva  mitriola. 
Fussus  ?  allied  to  longaevus. 
Cerithium  cristatum. 
lamellosum. 
mutabile? 
Solarium?   Lam.  PL  yiii.  fig.  7* 
Melania  costellata? 
Melania  ? 

Fectunculus  pulvinatus. 
Crassatella  compressa. 
Donax  retusa  ? 
Citherea  nitidula* 

laevigata.  ^^ 

elegansP  '    ^   ' 

Corbula  rugosa. 
Ostrea  flabellula. 

'.  This  formation^  and  the  one  preceding  it,  although  ar- 
ranged by  Cuvier  and  Brongniart  as  distinct  formations, 
are  by  some  cODsidered  as  members  of  one  and  the  same 
formation. 


MILLSTONE  WITHOUT  SHELLS.  4S1 

Ninth  Formation. 

MilJkione  mihout  ShdU. 

This  fbnnation  consists  of  iron-shot  clayey  sand,  green- 
ish, reddish,  and  whitish  day  marl,  and  millstone.  This 
millstone  is  a  quarts,  containing  a  multitude  of  irregu- 
lar cavities  which  are  traversed  by  siliceous  fibres,  dis- 
posed somewhat  like  the  reticular  texture  in  bones.  These 
cavities  are  sometimes  lined  or  filled  with  red  ochre,  clay 
marl,  or  clayey  sand,  and  they  have  no  communication 
with  each  other.  Most  of  the  millstones  found  around 
Paris  have  a  red  or  yfUowish  tint,  but  the  rarer  and  most 
esteemed  varieties  have  a  bluish  shade  of  colour.  The 
bluish  variety  is  the  most  highly  prized,  because  it  af- 
fords the  whitest  coloured  flour ;  and  a  millstone  of  this 
kind,  six  feet  and  a  half  in  diameter,  sells  at  1^0  firancs. 
We  never  observe  in  its  cavities  any  siliceous  stalactites, 
or  crystallized  quartz;  and  this  character  enables  us  to 
distinguish,  in  hand  specimens,  this  millstone  from  that 
found  in  the  siliceous  limestone.  It  is  sometimes  compact. 
It  has  been  analyzed  by  Hecht  in  the  Journal  des  Mines, 
No.  xxii.  p.  S33,  and  appears  to  be  almost  entirely  com- 
posed of  silica.  Another  geognostic  character  of  the 
millstone,  properly  so  called,  is  the  absence  of  all  fossil 
animal  and  vegetable  prpductions,  whether  of  firesh  or  salt 
water  origin. 

It  often  rests  on  a  bed  of  clay  marl,  which  appears  to 
belong  to  the  gypsum  formation  ;  in  some  places  it  is  se- 
parated from  it  by  a  bed,  varying  in  thickness,  of  sandstpne 

2e3 
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or  nnd  without  diells.  It  is  wBMtbnes  immediately  oo- 
▼ered  widi  vegetable  earth,  bat  in  other  instances  it  has 
resting  on  it  the  upper  ftesh-Water  fiirmatum,  or  the  aUu- 
vial  finrmatioB*. 

Tehth  FomMATion. 

Fresh-water  Origin, 

The  Flint  and  Siliceous  limeeUme  FormaHon. 

We  have  already  described  a  fiimlation  whiah,  aecont- 
iag  to  Cttvier,  has  been  deposited  fiomfiesfa  water,  because 
the  fossil  aaiBMls  it  oontatna  are  anabgoos  to  dioas  we  find 
in  our  fresh^water  lakes.     This  formation,  which  eonsiafs 

•  Tlienio8tezteiisiT«niSMof  lldsnaBstfoneeeeonin^plaiesti 
which  extends  from  La  Ferte  sons  Joosxre  (on  the  Mame,  16  leagues 
esstfrmn  Ptris)  aeaily  to  Mcmttnirail;  and  here^  near  the  first 
towa«  it  has  been  qusnied  upwards  of  four  hundred  years  f of  the 
excellent  millstones  it  aflbrds.  The  lower  part  of  the  plateau  is 
marine  limestone  ; .  the  upper  part,  on  the  edges,  and  toward  the 
Mame,  of  marl  and  gypsum ;  but  in  the  middle,  of  an  iron-shot 
and  clayey  asnd,  which  forma  a  bed  upwards  of  00  feet  thkdc*  The 
millstone  occurs  in  this  great  bed  of  sand,  extends  nearly  through- 
out the  whole  plateau,  and  varies  in  thickness  from  three  to  five 
£stiMms;  but  millsttmes  cannot  be  made  d  evtry  portion  of  fbe 
mass ;  hence  we  must  hot  expect  to  find  it  throof^out  ^e  whole 
bed.  A  bed  of  rolled  masses  of  millstone,  about  a  foot  and  a  half 
thick,  lies  over  it ;  over  this  a  thin  bed  of  iron-shot  sand,  containing 
saisilsr  pteoM  of  millstone>  andabote  this  bed  is  one  of  sand,  frOm 
12  to  1 7  yards  thick.  If  the  stone  rings  when  struckjwiih  a  hammei^ 
it  win  answer  for  large  millstones.  The  bed  neyer  a£fbrds  more  than 
three  millstones  in  the  direction  of  its  thickness.  It  frequently 
happens  that  the  fissures  allow  the  workmen  to  extract  the  masses 
in  a  perpendicular  direction,  and  these  are  the  best.  Millstones 
are  formed  by  Joining  many  of  these  paraUelopipedal  pieces  toge- 
Ihar,  and  confining  the  whole  with  an  iron  hoop.  These  pieces 
are  exported  from  France  to  JESngland  and  America. 
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fpnfciai  fmh-ivttttr  ftittatkxi^  «f  whirti  iv«  «ito  mm  t> 
gb0  M  MXftnil,  hy  the  ttfptt  ttiriM  MftdMHie  abrMdy 
dcMihstL 

Th0  MMd  lreftli-lrAt«r  fenMilidft)  in  die  ndoat^  «rp^ 
fii,  ««MiMi  of  two  sons  df  sMi^,  ffiat  idd  liliMMiil  Hurt. 
SIM^    Th«iB  siitelailtses  sMieHtoei  (soettr  inddpeadstil  tf 
tilth  othtt ;  in  6ther  inslttttote  thqr  <M  ittnmMdjr  idstfefl 
ttt^KllMr.    Thib  Ae«tly  ]^«ye  Kti!Mtott»  ii  A6  ttMst  cMM- 
num;  thenezt  m  firequM^.h  ft  lililetiireof  flktt  ttldlii^ 
stone ;  but  large  masses  of  pure  flint  are  the  rarest     The 
flint  is  sometimes  nearly  puk« ;  soikkelitiMs  Ap^Hteeheis  tb 
pitchstone,  or  to  jasper  and  quartz ;  mA^  lastl^r^  it  hte  a 
corroded  shape  when  it  has  all  the  charaefeeH  df  tme  ttoiiU 
stone,  but  which  is  in  general  more  compact  ihi^  the  mill- 
stone without  shells.     The  limestone  of  iSoi  Ibrmation  is 
white  or  yellowish  grey;  sometimes  nearly  fiiabte^  like 
marl  or  chalk  ;  sometimes  compact  and  solid,  with  a  fine 
grain  and  conchoidal  fracture ;  the  concHoidal  varieties  are 
rather  hard,  but  easily  broken  into  sharp-edged  fragments, 
somewhat  like  flint     These  characters  apply  only  to  itte 
limestone  near  Paris ;  for,  at  a  considerabte  distance,  the 
limestone  occurs  very  compact,  of  a  greyish^bmm  colour, 
and  which  readily  cuts  and  polishes.     The  liinciitone  of 
Mont- Abuser,  near  Orleans,  which  contattis  botteHi  of  the 
Palaeotherium,  bdongs  to  this  ibnhation.    EVeh  the  hftrdett 
varieties  of  this  limestone,  after  €xp6sttt^  to  t6e  dir  fdr  a 
time,  soften ;  and  hence  it  is  nsed  as  a  mat!  for  maiinriiig 
the  ground.     All  the  varieties,  both  hard  and  injift,  are  \x^-> 
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veaed.  by  ealpCy  venaieviax  tvntks,  wfaoie  walls  am 
tinei  of  a  pale  green  eoloar.  Wheie  the  lOioecma  jDinenla 
and  the  limestmie  are  intennixed,  the  latter  is  alwiqrs  cor- 
reeled^  full  of  cavitieK,  and  its  iir^nlar  cells  are  filled  widi 
calcareons  marl.  The  essential  character  of  this  fimnalion 
i§,  that  it  contains  fresh-Watar  and  landnshells^  nearly  all  of 
which  bekmg  to  genera  .that  now  live  in  our  morasie^  but 
no  .marine  shells ;  at  least  in  such  places  as  sfe  distmit 
firom  the  subjacent  marine  finrmation.  The  following  is  a 
list  of  those  fossil  organic  remains  that  belong  pairticnlarly 
to  the  upper  fresh-water  formatioiL 

Cjrdostoma  elegans  an%uun^. 
Potamides  Lamarkii. 
Planorbis  rotundatus. 

comu. 

preyostinus. 
Limneus  corneus. 

fabulum. 

* 

ventricosus. 
inflatus. 
Bulimus  pygmeus. 

terebra. 
Pupa  Defrancii. 
Helix  Lamani. 

Desmarestina. 
Dicotyledonous  wood,  petrified  with  silica. 
Stems  of  arundo  or  typha. 
Articulated  stems,  resembling  the  thorn. 
Peniculated  ovoidal  grains. 
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CaoalicuUtod' cylindrical  grains. 

OliTe-shapdd  bodies,  with  an  irregular  streaked  sur&ce. 

The  potaniideSy  helicites,  and  linmens  comeus,  are  the 
petrifactions  that  most  firequently  characterise  this  second 
fresh-water  formation,  and  the  cyelostoma  mumia  has  never 
been  found  in  it.  The  first  or  lowest  fresh-water  formation, 
on  the  contrary,  has  its  characteristic  petrifactions,  the  cy- 
dostoma  mumia,  and  Linmeus  longiscatus,  and  palludinus, 
but  it  never  contains  potamides,  or  helicites.  It  is  re- 
markable that  no  bivalve  shells  occur  in  this  formation, 
and  that  it  contains  numerous  small  roundish  grooved  bo- 
dies, named  Gyrogonites,  which  are  conjectured  to  be  ths 
fruit  of  a  marsh  plant  of  the  Chara  tribe. 

This  second  fresh-water  formation  extends  for  thirty 

leagues  to  the  south  of  Paris,  and  has  also  been  met  with 

in  the  department  of  Cher,  Alliere,  Nievre,  Cantal,  Fuy 

de  Dome,  Tarn,  Lot,  and  Garonne,  in  the  south-east  of 

France,  and  more  lately  the  same  interesting  formation  has 
been  discovered  in  the  Roman  states,  in  Tuscany,  and  in 

the  vicinity  of  Ulm,  Mayence,  Silesia,  in  Estremadura, 

near  Burgos,  and  other  places  in  Spain. 

Eleventh  Fokmation. 

AUuvicd. 

This  appears  also  to  be  a  deposit  from  fresh  water.  It 
consists  of  sand  of  many  different  colours,  marl,  clay,  and 
even  of  mixtures  of  the  whole  three,  which  is  intermixed, 
and  coloured  brown  and  black  with  carbonaceous  matter ; 
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also  of  lolled  masses  of  different  kinds ;  and  irhat  i^aidcil^ 
larly  charactcmes  it,  large  tninks  of  trees^  aod  talea  of  «k. 
phants,  oxen,  deer,  and  other  large  mammalia.  Although 
this  formation  is  new,  in  comparison  of  Aose  we  have  just 
described,  yet  it  is  of  high  antiquity  in  regard  to  nmn,  as 
its  fimnation  extends  to  a  pmod  not  ftr  feinoved  fiom  the 
eariicst  periods  ef  our  history,  Hfhen  the  theeatth  rtipposriied 
ir^getables  and  animals  different  ftom  those  that  at  present 
Uto  in  Aese  or  any  other  oountriea  of  the  globe.  The  al- 
luvial substaaees  around  Paris  occur  in  two  different  situsp- 
tion,  riz.  JiT9t^  in  the  presoit  valleys ;  ^d^  te6(mdBty^  on 
the  jdains.  tn  taUoys  they  either  oover  tlie  bottom,  and 
then  tiMy  ooosist  of  sand,  Idaln,  or  peat ;  or  «hey  Ibnik  in 
in  them  wide  extended  pli^ns,  Which  lie  high  Above  the 
present  river  courses,  and  then  they  consist  of  gravel  and 
sand.  It  is  difficult  to  distinguish  the  alluvial  mud,  si- 
ttuited  at  a  distance  ftom  the  valleys,  from  the  fresh-w&tigt 
fiDrmations,  tuid  it  even,  in  some  pldoes,  seems  to  pass  iiit6 
it.  It  appears,  however,  to  be  older  than  thftt  of  the  val- 
leys* 

Geiiebal  Obsebvatiovb. 

The  eleven  different  fermations  now  described  are  consi- 
dered by  Cuvier  and  Brongniart  to  be  piotly  of  marine, 
partly  of  fresh-water  origin,  these  distinctions  depending 
on  their  containing  salt  or  fresh-water  petrifactions.  On 
this  principle  the  formations  are  viewed  as  follows : 

/brwwrffow.  Ofi^n. 

1.  Chalk.  Marine. 

2.  Plastic  clay,  ftc.  Marine. 
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3.  Coane  marine  lineitone. 

4.  Siliceous  limestone  without  shells, 
fi.  a.  Marl  at  the  bottom  of  the  gyp 

sum  formation, 
fc  The  layen  of  marl,  gypsum, 
and  adhesive  date  above  the 
preceding. 
t.  The  great  bed  of  gypsum. 

6.  Marine  marl  above  the  great  bed 

of  gypsum. 

7.  Sandstone  and  sand  without  shells. 
6.  Marine  simdstone  and  sand. 

0.  Millstone  without  shells. 
10.  Flint  and  siliceous  litnestone. 


} 


Origin. 

MtttHe* 

Not  determined. 

Fresh  water. 


Marine. 


Preiih  water. 
Marine. 

Not  determined. 
Marine. 

Not  determined. 
Fresh  water. 


The  marine  formatiofia  Ktt  eocjectuted  to  have  been  de- 
posited from  the  waters  of  the  oceau,  but  the  fresh-water 
rocks  from  the  waters  of  lakes. 


Several  of  these  new  flcetz  formationsi  as  already  men- 
tioned^  have  been  discovered  in  other  pans  of  Europe; 
and  we  may  now  add,  that  lately  a  series  of  rocks  of  the 
same  general  nature  has  been  observed  resting  on  the 
chalk  formation  in  the  south  of  England.  The  newer 
fbrmations  in  this  island  were  first  pointed  out  and  de- 
scribed by  Mr.  Webster^  in  a  valuable  Memoir,  in  the  se- 
cond volume  of  the  Transactions  of  the  Geological  Society. 
That  gentleman  is  of  opinion,  that  two  basins  of  chalk, 
filled  with  the  newer  formations,  occur  ki  the  southern 
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parts  of  England ;  one  he  names  the  Isle  of  Wight  Basin, 
the  other  the  Ixmdon  Basin. 

1.  Isle  qf  Wight  Basin. 

The  southern  side  of  this  basin  extends  from  the  highly 
inclined  chalk  at  the  Culver  cliffs,  at  the  east  end  of  the 
Isle  of  Wight,  to  White  Nose  in  Dorsetshire,  five  miles 
west  of  Lulworth.  The  north  side  of  it  maj  be  traced  in 
that  range  of  hills  called  the  South  Downs,  extending  from 
Beachy  Head,  in  Sussex,  to  Dorchester,  in  Dorsetshire. 
The  strata  of  which  these  hills  are  composed,  dip  generally- 
from  15°  to  5^  to  the  south ;  the  inclination  varying  in 
different  places.  The  south  side  of  the  basin,  therefore, 
must  have  been  extremely  steep,  while  the  slope  of  the 
north  side  was  very  gentle.  The  closing  of  the  basin  at 
the  west  cannot  be  distinctly  traced ;  but  the  east  is  pow 
entirely  open,  the  sea  passing  through  it. 

%  London  Basin. 

The  south  side  of  the  basin  is  formed  by  a  long  line  of 
chalk  hills,  including  those  of  Kent,  Surry,  Hampshire, 
called  the  North  Downs,  extending  through  Basingstock  to 
some  distance  beyond  Highclere  Hill,  in  Berkshire.  Its 
western  extremity  is  much  contracted,  and  seems  to  lie 
somewhere  in  the  vicinity  of  Hungerford.  Its  north-west- 
ern side  is  formed  by  the  chalk  hills  of  Wiltshire,  Berkshire, 
Oxfordshire,  Buckinghamshire,  and  Hertfordshire.  The 
most  southern  part  of  this  boundary  has  not  yet  been  well 
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deterauned.  On  the  east  it  is  open  to  the  sea,  the  coasts 
of  Essex,  Suffolk,  and  Norfolk,  being  seetions  of  the  strata 
deposited  in  it.  The  dipof  the  chalk  of  the  North  Downs, 
fiom  Dover  to  Gnilfbfd,  is  firom  15®  to  10^;  but  in  the 
narrow  ridge  of  dialk,  called  the  Hog^s  Back,  extending 
from  Guilford  to  Famham,  the  dip  is  verj  considerable^ 
being  about  45^  On  the  dip  of  the  other  sides,  no  obser- 
vations have  hitherto  been  made.  The  depth  of  the  chalk 
below  the  surface  at  London  must  be  very.consideraUe; 
since,  though  wells  have  been  sunk  several  hundred  feet,  it 
has  never  been  reached ;  but  at  a  few  miles  south  of.  the 
metropolis,  the  chalk  is  frequently  come  to. 


The  formations  described  by  Mr.  Webster,  as  lying  over 
the  chalk,  and  in  these  basins  in  the  south  of  England,  are 
the  following : 

1.  The  bwest  marine  formation  over  the  chalk,  inclu- 
ding the  plastic  clay,  and  sand,  together  with  a  particular 
day,  named  the  London  Clay. 

2.  The  lower  fresh-water  formation,  which  rests  imrne- 
diately  on  the  preceding  formation. 

8.  The  upper  marine  formation. 

4.  The  upper  fresh-water  formation. 

5.  Alluvium. 

ChdOc  Formation. — The  chalk  which  forms  the  sides 
and  bottom  of  the  basins,  occurs  distinctly  stratified,  and 
the  strata  vary  in  thickness  from  a  few  inches  to  several 
feet.    The  whole  formation  may  be  considered  as  composed 
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of  librae  gmt  fllntified  bfdi^  ibB  ondbmoBt  of  wUdt  h 

di» tUri  ov  upperiBOit,  4ro/9  flfioIJv  iridi  flii^    TbeehaSk 
ma^rlyaries  »oolour)  being  gasy^jotlbwiah^  and  l^^    il 
in  iMifaw  thim.  true  dpudk,  and  on  eKponue  t»  tlie  iveacher  it 
mfidtf  diflifttegrates.     It  conuiai  oolenporaiieova  aoddtes^ 
Aid  also  badi  of  a'  mate  iodareted  mail,  namodfff^chMfi, 
from^  ite  dark  o^louv.     Like  all  atgflhuraoiia  Iknostoiie^  k 
poBsefMdy  itt  a  considerable  dcgtea^  iho'  piopef«j  of  eetttag 
und^  water,  when  eidomad  aad  madoibto  m<»t9ir.     Il  eon- 
laing  the- Avowing  petrilaetiont,  viss.  amiBenites^  seaphites, 
turrillites;  trochites,  and  mad^jeporites.     The  niiddi^  bed^ 
the  hard  chalky  is  in  general  harder  than  the  bed  above  it, 
althoKg^  Mr.  Webster  remtijrks,  thal^  it  appeata,  ftom  some 
obs^rvati()!iia  ho' made  in  Dorsetshire,  that  the  hardness  dees 
not  always  mark  a  particular  bed,  the  flint  chalk  betng^  in 
some  places  much  harder  than  that  without  flints  in  others. 
It  flontpioa  a  gttatcr  minelic  of  peteiiaotbna  than:  the  chalk 
mar  1^  as  a^^eara  finaa  tlie  {Ubvii^  Halt  of  the  gener^  ob- 
served by  Mr.  Webster.     Seveeal  achinL  ci  the  aane  fife* 
milias.  as.  those  met  widi  in  the  diaUc  vtdi  flfat ;  hoi  many 
of  them,  particularly  the  oaaaidBS^  dtftriiig  much*  iq  thaia 
forms  from  those  found  indialf  bad^    Spinea  of  echini ;  and 
particularly  those  daaiaafafidc  by^  Bsacd  as  zeasnddbg  the 
Belemnites.     Patellites.     Trochites.     Seqmlites,.  several 
species.    Belemnites.     Lima  ?     Fish,  too  much  mutilated 
lo.  ascantaia  the  genwi.     Baktesi  aoales,  rertebfsn,  and 
taeth.  of  fish.    Caneri.^-^Tfae'  upper  bed,  the  Mj/t  ehoB 
vsUhJUnigy  forms  the  upper  part  of  the  fiMrd)ation,  and  » 
distiiiguished  from  the  preceding  by  its  softness,  and  al- 
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wi^  ''^'^■'■^♦^g  fljntt.  It  alio  diffHS  ftom  U  ia  the  pe- 
tiifcrdoni  ii  oonlciiii^  o£  wliish  tli*  Iblhnniig  9f  mmimmm 
taL  Iqr  Mr.  Webtlw.  Aitam  Eduai  of  imral  &mi. 
Huu  Sfiom  fd  ihf  fcwgoMg»  wtraMing  bdinaite<>  Scf- 
p«lit9s»  C«fdium>  SpondylvSi,.  (k^nt^  mvmtl  qpeoiei. 
PmUd^  wvcral  qptcies.  CImuim?  T<iwbwrtuhaj  mmif 
qpedeib  Aleyonil^  fpongee,  jmd  nttoatBDiis  wdoiowii  mo* 
phytei.  A  nmoie  inadi8poi;e.  Scferal  qpeoiet  «f  nuimte 
Meriai,  fignnd  by  Mr.  Paddmon. 


!•  Lower  Mwme  Fmrnutiion. 
TUa  fi)imatbn  is  aepoMted  into  two  great  diviaioiMy 
1.  Sand  and  plastic  day.     2.  London  day. 

1.  Sand  Md  Pla^c  Ckiy.''''-Ot  these,  two  nunetals  the 
sand  ia  the  most  extensive  and  continjioiiS)  and  die  clay 
oceurs  filling  up  basins  and  hqliows  in  it  The  clay  va- 
nes in  colour^  baing  ^ite^  ^ey^  y^llowkh-bfown,  and  zed. 
The  white  and  giey  varieties  are  potters  day.  It  some* 
tiaaes  eoataiiia  beds  dP  brown  eoaI>  ftom  one  foot  to  three 
fret,  thick ;  and  beds  of  ironstone^  and  ferruginous  sand^ 
ooonr  qonnected  with  it,  and-  g^ierally  lying  over  it. 

S.  Lanehfiar  Blue  Clay. — The  bed  whieh  has  received 
this  name,  is  found  immediately  under  the  gravelly  soil  on 
which  London  is  situated.  Of  all  the  strata  over  the  chalk 
in^th#  liputh.of  England,  it  is  of  the  greatest  extmt  and 
^ifjpmfi ;  and  the  number,  beanty,  and  variety  of  the  pe* 
tifyfi^nm  whicii  it  oontainsi  reader  it  llie  most  interesting, 
and  the  most,  easily  distinguishaUe.    It  consists  generally 
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of  a  bladdsb  elay*  sometimes  rerj  tough,  and  oce&sioiiaUy 
mixed  with  green  earth  and  sand,  oc  with  calcareous  mat-, 
t^r.  It  contains. also  numerous  flat,.f|laeroidaI,  ootempo^ 
raneou^  nodules  of  hard  marl,  or  clayey  Umestone,  .which 
lie  in  regular,  horizontal  layers,  at  unequal  distances,  gene- 
rally from  four. to  forty  feet  apart. .  These  nodules  are  well 
known  by  the  name  of  Ludus  Helmontii,  or  Septaria,  hma 
their  being  divided,  across  by  partitions  or  veins  of  calca- 
reous spar.  In  their  cavities  are.  frequently  found  cryst^ 
of  calcareous  spar,  and  of  heavy  spar.  The  septaria  are 
surrounded  by.  crusts  which  contain  a  smaller  proportion  of 
carbonate  of  lime  than  the  central  part.  .  They  often  con- 
tain organic  remains. 

.  Besides  the  clay,  marl,  sand,  and  carbonate  of  lime,  of 
which  the  .main  body  of  this  bed  consists,  several  other  sub- 
stances are  dispcprsed.  through  it  in  smaller  quantities.  Of 
these  the  .chief  is  iron  pyrites,  whii^  is  frequently,  the  mi- 
neralizing matter  both  of  the  vegetable  and  mineral.remains 
included  ip  the.  blue  clay.  Selenite  is  also  very  abundant ; 
and  sulphat  of  iron  sometimes  effloresce,  when  the.  clay  is 
exposed,  to  the  air,  from  the  decomposition  of  the  ipyrites 
contained  in  it.  Phosphat  of  iron  is  also  sometimes  found; 
and  it  abounds  in  Epsom  salt,  and  iu .  fossil  organic  re- 
mains. 

» 

In  some  place8>  as  at  Bognor,  it  assumes  a  new  charac- 
ter ;  instead  of  a  blue  clay,  we  find  a  number  of  rocks  now 
appearing  as  detached. masses  in  the  sea,  though  evidently 
forming  portions  of  a  strs^tum  once  continuous.     The  low- 
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Mi  part  of  tliese  loeki  is  a  dark  gray  Umeatoney  or  pariupa 
rather  a  saodstone^  owtaiiiing  mueh  calcareous  matter,  m- 
dosing  many  organic  remains  belonging  to  the  blue  day. 
The  upper  part  is  a  siliceous  sandstone. 

This  day  abounds  in  petrifactions,  and  of  those  the  fol- 
lowing copious  list  is  given  in  Mr.  Websterls  paper : 


Organic  Remains  m  the  Lower  Marine  Formation  abvoe 

the  Chalk  in  Engkmd. 


VAMES  GIVEN  BY  LAMARCK. 

AstroitK. 

Calyptrea  trochiformis. 

Conus* 

Cyprea  pediculus. 

Terebellum  convolutum. 

OUva. 

Yoluta  spinosa. 

musicalis. 

bicorona. 

crenuiata. 
Buccinum  undatum. 
Harpa. 

Cassis  carinata. 
Rostellaria  macroptera. 
Mure^  triptenis. 

tricarinatus. 

tubifer. 


LINKJBAN  NAMES. 

Astroite. 

Trochus  apertus.     Brander. 

Conus. 

Cyprea  pediculus. 

Bulla  sopita.     Brander 

Voluta. 

Strombus  spinosus. 

luctator. 

ambigutts. 
Murex  sus^ensus. 


Buccinum  nodosum.    Brand. 
Strombus  amplus^l 
Murex  triptenis. 

asper. 

pungens. 

2  F 
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XJIHB0  nvMrn  inr  LAstAmct. 


Fusus  longaevus. 
Murex  clavellatus. 

Fyrula  nexMis. 

Pleurotoma? 

Cerithium  gigantum.  Murex. 

deritbtnnd,  another  Vnrie- \ 

ty,  but  too  mutllaMd  te  >Mureic. 

ascertain  the  species.      ) 
Trocbus  agglutiliims. 

monilifer. 
Solalrnmi  caniculatuni. 


or 
Dclphinula? 
Turritdfa  tttebellitta. 

imbricatoria. 

nndtisouiatli. 
AmpuUarin^ltla. 


i»imiii!A)r  i^AMts. 
<Mmtyamis. 

irhMa  the  right  wa;^. 
fei^iftvai* 

Murex  deformis. 


pnTMCVRS. 

nexilii. 


Trochus  umbilicari^.     Bf&nd. 

nodulosus. 
Turbo,  tab.  l.fig.7&8. 

Brandei*.  ' 
Turbo,  tab.  1.  fig.  7.  "Bfwd. 
Turb4  ferebra. 

cditus. 

vagus. 
Helix  mutabilis. 


entaliB. 
dentalu* 

striatulum. 


Dentalium  elephmtinum.     Dentalium  elepbanduit]. 
entails, 
dentalis. 
striatulum. 
Sorpula.  Serpula. 

Nautilus  impei^aiis^ 
pompiltus. 
centralis. 
Lenticulina  rotukta. 


•1 
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Nummulites  laevigata. 
Pinna,  8  species. 
Mytilus  modiola. 
Pectunculus  pulvinatus. 


Cardium  porulosum. 
asperulum. 
obliquum. 
Crassatellata  lamellosa. 
Venericardia  planioosta. 
Cffpso  rugosa. 
Chama  lamellosa. 
calcarata. 
sulcata. 
Ostrca  edulis. 
fjrus  bulbiformis. 
Caryophyllea. 
Teredo  navalis. 
Jaw  of  a  crocodile. 
Testudo,  or  Turtle. 
Various  Fi»b,  ixtt  too  muti* 
lated  to  ascertain  thf  s]g^ 
cies. 
Fisb  te^.tb#^i:;pQ8icd.bjr4X)t«ie 

to  helovig  to  jtbe  shark* 
Molar  teeth  of  6sb^  caUMl 

Bufoait^. 
Palatum  Soopuli,  and  other 
palates  offish. 

2f2 
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Piima. 
Mytilus. 
Area  glyjeMerif. 
noip. 

Cniimm  fmJ^mtm. 
asperulum. 

Telbun  «Hli$Mm 


Ghana  muwMw* 


Ostrea  edulis. 

Turiuoilrf  B>l4»ijwwr. 
Teredo  naFdifl. 
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Tongue  of  a  fish  of  the  ge^ 

nus  Baia. 
Tail  of  the  Sting  Ray. 
Scales  of  fish. 
Vertebrse  of  various  species 

offish. 
Cancer,  above  ^species. 
Gammarus,  or  lob- 
ster. 
Crangon,  or  prawn. 
Wood,  often  pierced  by  the 
Teredo  *navalis,  and  filled 
with  pyrites  or  calcareous 
spar. 
Fruits,  branches,  excrescen-  € 

ces,  ligneous  seed  vessels, 
and  berries  impregnated 
with  pyrites. 

These  fossil  remains  very  nearly  resemble  those  found 
in  the  lower  marine  formation  in  the  basin  of  Paris,— -a 
point  of  agreement  of  great  importance,  as  it  leads  u£>  to 
the  probable  inference,  that  the  lower  marine  formation  of 
the  south  of  England  belongs  to  the  same  deposite.  This 
inference  is  strengthened,  when  we  compare  together  the 
minerals  of  the  different  beds  in  the  English  and  French 
formations. 
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Thus  the  plastic  claj  in  the  Paris  basin  agrees  in  most 
of  its  external  characters  with  that  found  in  the  Isle  of 
Wight  and  London  basins ;  and  further,  both  agree  in  the 
parer  clays  being. destitute  of  organic  remain^,  whilst  the 
upper  contains  fossil  cythera  and  turritellse.  A  species  of 
coal  also  occurs  in  the  lower  strata  of  the  Paris  basing  and 
appears  to  be  analogous  to  that  found  in  a  similar  situation 
in  the  Isle  of  Wight  basin ;  and  the  French  sands  agree 
in  characters  with  those  found  in  the  Isle  of  Wight  basin. 

»  •  •  • 

»  * 

In  the  English  basins  there  occur  but  few  rocks  that 
can  be  identified  with  the  coarse  marine  limestone  of  the 
Paris  basin.  The  rocks  of  Bognar  appear  to  be  the  most 
easily  referable  to  some  of  the  beds  of  the  coarse  limestone 
of  France ;  yet,  in  the  Paris  formation,  there  is  no  single 
rock  possessing  the  same  external  characters  as  those  exhi- 
bited by  the  London  clay.  But  the  London  clay  contains 
the  same  petrifactions  as  the  coarse  limestone;  and  if  we 
could  suppose  a  blending  or  mixture^  between  the  French 
plastic  clay,  which  is  blac^sh,  and  contains  wganic  bodies, 
and  the  lower  beds  of  the  coane  limestone  with  its  green 
earth  and  petrifactions,  we  should  have  a  compound  agree- 
ing sufficietitly  near  with  the  London  clay  under  alLits  va^- 
rieties ; .  with  this  difference,  that  that  of  the  French  basin 
would  have  a  greater  proportion  of  calcareous,  and  of  ours 
of  argillaceous  matter.  But  with  rei^ct  to  the  uppier  beds 
of  the  coarse  limestone  of  France,  no  strata  have  as  yet  been 
discovered  in  England  that  correspond  to  them  *, 

^  Webster's  Geological  Transactions^  vol.  H.  p.  209. 

2f3 
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2.  Lower  Fresh-Waier  FarmaHon. 

It  oonriilt  of  a  wmm  of  beds  of  nndy,  ealearedus,  mmI 
iri^laeeoiB  nuttl^  Someof  them  appear  to  consist  almoit 
irbMy  of  the  fragments  of  fiedi*water  shells^  via.  Ijmmm^ 
plasmbiiy  ejclostoma,  and  otheia  lesembUag  lielioes»  and 
mfUM.  In  its  lower  part  it  akemates  widi  beds  coDtakk- 
ing  flsarine  romaini.  Thia  fomutioii  oobws  in  the  Isle  of 
Wight)  but  not  in  the  London  basin* 


Aocesding  to  Mr.  Websleri  k  is  in  this  finrmauon,  in 
tho  Paris  basing  that  the  gjrpiam  bods  are  situated. 

8.  Upper  marine  Formation^ 

Omi  theki«trfiMih«wattr  fcnnation  in  ^  tsie  of  Wight, 
m  sttotaai  oeents^  oonsistiiig  of  clay  and  narl^  which  con- 
tains a  nMt  fittttber  of  fossil  shelbwhoUj  marine.  Ten  of 
4kt  Species  agree  with  those  found  in  the  London  daj,  but 
f hey  dtfer  from  diem  in  their  state  cf  preservation.  Most 
of  them  appear  to  have  undergone  but  little  change,  and 
fome  oS  the  species  are  even  scai«dy  to  be  distinguished 
nom  recent  shells* 

Delicate  marine  shells,  in  a  state  of  perfect  preserration, 
ticear  in  seme  parts ;  thus  shewing  that  they  could  not  have 
been  brought  from  great  distances,  but  must  have  lived 
near  to  the  spots  where  they  are  now  found.  In  other  beds 
we  meet  with  banks  of  large  ibssil  oyster  shells,  the  greater 
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part  of  whieh  «re  loektd  into  rndt  dther  in  the  wojr  in 
which  they  usually  live,  and  many  have  their  Tslves  umtad. 
It  is  therefore  evident,  that  these  oysters  had  not  httn  re- 
moved from  a  distance  to  their  present  situation. 

If  we  depend  upon  petrifactions  as  one  of  the  means  aS 
enabling  us  to  discriminate  the  different  flisbi  stiala,  W^ 
shall  see  reason  to  believe,  that  tbs  last  of  the  marine  d^por 
sitions  in  the  south  of  England,  are  nearly  allied  to  the 
upper  marine  formation  in  the  haiiii  flf  Fmris.  . 

In  this  bed  in  the  Isle  of  Wight,  Mr.  Webtfar  fintnd 
the  following  petri&ctions : 


NAMES  GIVEN  BT  LAMABCK. 

LIHNJEAN  NAMES' 

Cerithium  plicatum. 

lapidum. 

• 

m|itabile« 

-   Murices. 

8emic(Mx>natum. 

« 

cinctum. 

^ 

turritellatum. 

•                          - 

tricarinatum. 

• 

1 

Cyclas  deltoidea. 

Venus. 

Cytherea  seuftellaria« 

Venus. 

Ancilla  buccinoides. 

Voluta. 

subjdata. 

Voluta« 

Ampullaria  spirata.              ] 
dspressa  P          j 

>>  Helices. 

Murex  retioulatus. 

^ 


r 


/ 

/ 


\ 

\ 
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Bivalve,  apparently  of  the 

genus  Erycina. 
Helecina  ? 
Murex  nodularius. 
lifelama? 
Natica  Caniena, 
Ostrea,  approaching  to  del* 

toidea« 
— — — ^-  specific  chancters 

not  evident,  but  diiferent 

from  the  last. 


LINKiCAN  NAHBS. 


In  the  same  formation  at  Harwich  in  Essex,  the  follow- 
ing petrifactions  occur  t 
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Patella  spiron^tris. 
Fissurella  labiata. 

emarginula. 
Calyptrea  sinensis. 
Ebuma  glabrata. 


LIMNiEAN  NAMES. 

Patella  ungaria» 
Isvis. 
fu€ica» 

fissura. 
Patella  sinensis. 
Buccinum  glabratum. 
Murex  corneus. 

erinaceus. 

contrarius. 
Trochus  sulcatus. 
alligatus. 
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XAM ES  GirSV  BT  LAMAECE.  LIMVAAN  3f AXfifl. 

AmpullariA  nigosa. 
NatieA  muneiM. 
glaoeina. 
Mactnu 

lim  leniKs*  Area  senilis. 


Lttciiu.  Venus  gallina. 

Sokn  siliqna. 
Pholas  crispau. 

Ostraa  defemis. 
-Pecten  plebeius. 

infirmatus. 
Balanus. 

Some  of  these,  however,  may  belong  ta  the  lower  marine 
clay. 

* 

Mr.  Webster  appears  to  oonaider  the  Bagshot  sandy 
which  extends  over  a  considerable  tract  of  country  in  Suney? 
and  the  blocks  of  granular  quartz,  named  ^^  weaiherSf 
met  with  in  Berkshire  and  Wiltshire,  as  members  .of  this 
fiinnation,  and  somewhat  allied  to  the  sand.  and.  sandstone 
of  the  upper  marine  formation  in  the  Paris  basin. 


Upper  Fresh-Water  Formation. 

This  formation  also  occurs  in  the  Isle  of  Wight,  in  the 
hill  of  Headen,  where  it  rests  immediately  on  thelasjrmeiih 
tionedf  or  upper  marine  formation.  It  is  an  extensive  cal- 
careous bed,  fifty-five  feet  in  thickness,  every  part  of  which 
contains  fresh- water  shells  in  great  abundance,  without  any 
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admixtuie  whatever  of  marine  organie  nmaiiui.  The  Boaft 
is  soft,  and  easilj  affected  bjrthe  weather,  hut  inclndes  a  baid^ 
er  variety,  which  is  so  durable  as  to  be  employed  as  a  build- 
ing stoue.  Many  of  the  shells  found  in  this  bed  are  quite 
entire,  and  these  are  intermixed  with  numerous  firagmenta  of 
the  same  species.  They  consist,  like  the  lower  fireahf-water 
formation,  of  several  kinds  of  lymnei,  helices,  and  planorbes ; 
and,  from  the  perfect  state  of  preservation  in  which  they  are 
found,  appear  to  have  lived  in  the  places  where  tb^y  now 
are,  the  shellof  these  animals  being  so  friable,  that  they 
could  not  have  admitted  of  removal  fiom  their  native  situa- 
tions without  being  broken. 

Over  this  bed  is  another  of  clay,  eleven  feet  in  thickness, 
eanlainkig  numerau^i  fragm? nis  pf  a  small  non-descript  bi- 
valve shell.  Upon  this  lies  another  bed  of  yellow  day  with- 
out shells,  and  then  a  bed  of  friable  calcareous  sandstone, 
al«id  without  didhi.  To  this  aaadstiwe  siseceed  jotber  cal- 
oaveeus  strata,  containing  a  km  fiaslu>water  sbells*  Jn  tJiepe 
are  parts  of  e)^treme  compactness,  and  other  parte  oontain 
masses  of  a  loose  chalky  matter,  most  of  which  are  of  a 
ronnd  form  ;  aiid  among  these  also  aie  many  bede  of  a  ^'- 
careous  maMer,  extrsmdy  dense,  and  much  res^QFibling 
those  incrustations  that  have  been  formed  by  deposition  from 
water  on  the  walls  of  ancient  buildings  in  Italy.  Through 
all  these  last  strata  are  veins,  frequently  several  inches  in 
ttiokPWy  pf  Xa^^^4  «^par^ous  spar.  It  contains  the.  fol- 
lofWg  f0««l  fMbs : 

PlsDprbis,  muicb  resembling  that  which  Brongniart  says  sp- 
proach^^  to  P.  cornu. 
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Plaiiorbif>  two  other  tpeeies. 

PLuiovhii,  much  sesamblbg  P.  pievostiaus. 

Cyeloitonuu 
Unueus  longucatys. 

acumiimtuSk 

oornens. 
GyrognUes  is  the  petrified  seed  of  a  species  of  ohara  ? 

.  This  formation  is  the  latest  of  the  fleets  rocks  hitherto 
observed  in  this  islandt  and  it  agrees  nearly  with  its  cor* 
re^ondiog  fiimiation  in  the  Paris  basin^  with  this  difference, 
however,  that  it  contains  no  siliceous  beds. 

5.  JBuvial  Formations. 

The  flcBtz  socks  already  described,  are  in  many  places 
eoi«ved  widi  various  allisvial  deposites.  In  the  Isle  ^f 
Wight  and  London  basins,,  the  alluvium,  besides  the  ve- 
getable eardi,  clays,  maris,  and  sands,  contains  a  vast  quan* 
tity  of  rounded  quartose  pebUes,  of  various  kinds  and  sizes, 
which  are  irregularly  distributed,  in  some  places  forming 
thick  beds,  mixed  widi  «lay,  aand,  and  amall  fragments  of 
flints;  in  others  are  mixed  with  diells  of  various  kinds,  and 
sometimes  almost  without  any  other  substance.  This  com- 
pomid  is  named  Flint  Oramd*. 

^  Some  of  these  pebbles  are  evidently  fragments  of  the  flint  ori- 
ginally bdonging  to  the  chalk  formation ;  but  oth^r  varieties  are  of 
calcedony  and  homstone.  Another  remarkable  class  of  siliceous 
pebbles  is  found  either  mixed  with  the  flints,  calcedonies^  and  horn- 
stones^  or  alone^  or  cemented  into  a  pudding-stone.  These^  ac- 
cording to  Mr.  Webster,  appear  to  have  been  originally  formed  of 
concentric  coats,  or  layers  of  different  colours,  which  vary  almost 
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The  allnvial  deposites  in  the  south  of  England  also  oon- 
tain  foasil  bones  of  quadrupeds ;  and  these,  according  to 
Mr.  Webster,  are  of  different  dates  *.  The  most  ancient 
are  entirely  petrified,  and  where  found  in  gravel,  are  con- 
jectured to  have  been  washed  out  of  the  strata  in  which 
thejr  were  originally  imbedded.  Of  this  kind  are  probably 
remains  of  the  mastodon,  mentioned  by  Mr.  Parkinson. 
The  next  class  contains  the  bones  of  the  elephant,  rhino- 
ceros, hippopotamus,  and  the  Irish  elk,  which  are  fre<]uent- 
ly  accompanied  with  marl  and  firesh-water  shells.  They 
are,  however,  not  petrified;  and  though  generally  in  a 
state  of  decay,  yet  are  sometimes  quite  perfect.  They  are 
particularly  abundant  in  Suffolk  and  Norfolk,  but  have  also 


in  every  specimen.  '  The  colours  are  for  the  most  part  yellow, 
brown,  red,  bluish, . Uack,  grey,  and  white;  but  these  run  into 
each  other  by  an  infinite  number  of  shades.  Others  are  spotted, 
or  clouded  with  different  tints,  and  have  much  the  appearance  of 
Egyptian  pebbles.  They  take  an  excdient  polish,  and  toe  then  of« 
ten  extremely  beautiful.  These  last  appear  rather  more  to  resemble 
agates  than  chalk  flints.  They  are  never  found  of  large  size,  sel- 
dom exceeding  two  inches  in  diameter,  and  generally  are  not  more 
than  one  inch.  They  are  of  an  oval  or  flattened  form,  which  ap* 
pears  to  have  been  their  original  figure,  although  they  have  evi- 
dently been  subjected  to  a  certain  degree  of  attrition.  The  well- 
known  pudding-stone  of  Hertfordshire  is  composed  of  these  con- 
centric pebbles,  imbedded  in  a  basis,  of  granular  quarjtz..  These 
concentric  pebbles,  like  the  imbedded  masses  of  fiint  in  chalk,  of 
agate  in  trap,  and  of  felspar  in  porphyry,  are  to  be  viewed  as  hav- 
ing been  formed  at  the  same  time  with  the  rock  in  which  they  were 
formerly  included. 

*  It  is  still  uncertain  whether  or  not  all  the  substances  named 
alluvial,  are  strictly  of  this  nature.  The  gognostic  relations  of 
many  alleged  alluvial  deposites  are  still  but  imperfectly  known. 
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been  finiiid  at  Bfentfind,  in  the  lale  of  Sheppey,  and  seve* 
lal  other  plaeesL  Other  bones  of  ruminating  animalsy  as 
those  of.  the  horse,  ox,  and  stag,  not  different  from  the  liv- 
ing  speeies,  are  frequently  dug  up  at  small  depths,  and  are 
covered  by  peat,  gravel,  loam,  &c.  Similar  organic  re- 
mains occur  in  the  alluvial  strata,  over  the  new  flcetz-rocks 
ground  Paris. 

The  following  tabular  view  of  the  upper  formations 
in  the  south-east  of  Engjland,  will  convey  to  the  reader 
a  distinct  conception  of  the  new  formations  just  enume- 
rated, and  also  of  several  of  those  immediately  below 
them  *. 

1.  AOuviai' 

The  debris  of  previously  existing  strata,  formed  either 
by  the  present  existing  causes,  or  by  others  that  have  acted 
at  an  early  period.  The  substances  are  principally  water^ 
worn  fragments  of  flints,  mixed  with  sand  and  clay  in  va- 
rious proportions. 

2.  Upper  Fresh-Water  Formation. 

This,  in  the  Isle  of  Wight,  consists  of  a  limestone  con- 
taining numerous  imbedded  fresh-water  shells.  It  agrees 
in  several  of  its  characters  with  the  corresponding  ibrma- 

*  See  Webster,  in  Sir  H.  Englefield's  interesting  and  valuable 
work  on  the  Isle  of  Wight. 
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tkm  in  die  bism  of  Pmis,  «nd  odier  pttti  of  the 
if  Europe;  Tiaeei  of  a  ftedi^iiotar  AnnadoB  m  alw  I9 
beobicrvod  in  die  London  Imin,  between  tlieolhmmiinBd 
the  London  di^,  eonsistug  of  mod  with  fiedMrotardielfa, 
and  oontoiDiog  nmnerooB  hoMi  of  hnd  owiwiiikj  as  the 
depbimt,  hippopotanras,  biiffido,  elk,  w,  tee.  Tbeee  hnve 
been  chiefly  fimnd  at  Sheppejr,  Bientfimd,  Eaeea,  SolMk, 
and  Norfolk.  In  other  places,  as  at  Sheppey,  Emsworth 
in  Siunex,  Ac  vastquanlitiei  of  the  fioits  of  Inipieal  ooun* 
tries  haipe  been  iintnd  in  a  cuJieepMnding  sitnadon. 


8.  Upper  Marine  Formation. 

This  bed  consists  of  blubh  or  greenish  marl  and  clay, 
containing  many  fossil  marine  ahdlls,  which,  in  generaT, 
are  different  from  those  found  in  the  London  clay.  It  is 
known  in  this  country,  irith  certainty,  only  in  the  Isle  of 
Wight. 

4.  L&wer  Fresh-  Waier  Formation, 

This  formation  occurs  in  the  Isle  of  Wight  It 
is  placed  under  the  last,  and  consists  of  clay,  marl,  and 
sand,  with  vegetable  matter  resemUii^  an  imperfect  oeal, 
or  peat,  and  oontains  nmnemus  ifragments  of  fresh-water 
shells.  At  the  bottom  diere  is  a  mixture  of  marine  with 
fresh*water  shells.  As  the  alternation  of  marine  with  fresh- 
water strata  has  not  been  observed  in  any  other  part  of  this 
country,  except  the  Isle  of  Wight,  die  tium  of  •  firesli 
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wftter  foirttfttioli  in  ihe  London  basin  cannot  perbapa  be  re- 
ferred to  thia. 

5.  Smtd  wMoia  SheOs. 

la  the  lale  of  Wi^t  thia  laad  k  ettttmAj  pure ;  it  is 
dug  at  Alum  Bay,  and  is  used  for  making  the  best  glass. 
The  Bagbhot  Sand,  perbapa,  bekiDgs  to  this;  and  poesi* 
Uy  tbe  Orejueathets ;  but  the  position  of  these  has  not 
jet  been  accurately  detenttiined. 


6.  London  Clay. 

This  is  the  blue  clay  of  London,  Highgate,  Sheppey, 
Portsmoudi,  Stubbingtoa,  Hbvdwell,  Southend^  Ikarwich, 
Ae.  It  ia  distinguished  by  its  aeptaria,  wni  its  beautiful 
aad  ttttOMvoias  organic  tenains.  In  Alum  Bay  it  is  the 
atidst  norcheiiy  of  the  tertioal  atrata.  Bognor  nA$  are 
sttbovdiakate  to  shts  bed.  It  agrees  in  its  potrifiiotions,  and 
geognosfap  situation,  widi  <tbe  iaver  beds  of  the  ceiuee  ma- 
rine limiestans  of  the  ftm  basin. 

7.  Plastic  Clay  and  Sand. 

The  clay  in  this  formation  is  often  extremely  pure,  and 

fit  &r  the  potter.     It  is  much  employed  ia  the  potteries 

in  Staffordshire.     It  is  seen  in  Alum  Bay^  the  trough  tif 

Poole,  and  at  the  bottcHn  of  the  blue  cligr  in  many  parts  <i 

the  London  basin.    A  kind  of  bitominous  vt^od  is  aooae- 

times  found  in  it.     This  formation  is  conjectured  to  cor- 
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respond  to  the  French  phistic  clay,  which  lies  over  the 
chalk. 

8.  ChaOc  with  FlmU. 

This  finmation  is  not  knot^n  in  Scotland,  l>ut  in  Eng- 
land extends  from  Flamborough  Head,  in  Yorkshire,  to 
a  little  beyond  Lyme  Regis  in  Devonshire ;  and  where  it 
is  not  covered  with  the  newer  flcetz  rocks,  forms  the  chalk« 
hills  or  downs.  It  is  distinguished  by  its  regular  layers 
of  flint  nodules. 


9.  Chalk  without  Flints. 

The  inferior  stratum  of  chalk  in  the  south-east  part  of 
England  is  always  without  flints ;  when  the  chalk  with 
flints  is  wanting,  it  forms  the  surface.  The  relations  of 
both  may  be  seen  at  the  Culver,  and  Comptpn  Bay,  in  the 
Isle  of  Wight,  Hand&st  Point,  Beachy-head,  Guilfofd, 
Dorking,  &c.  It  differs  from  the  former,  principally  in  the 
absence  of  flints,  in  the  beds  being  thicker,  and  the  chalk 
being  sometimes  a  little  harder. 

10.  Chalk  Marl 

This  stratum  consists  of  chalk  and  an  intimate  mixture 
of  clay ;  it  is  always  found  below  the  two  last  sets  of  strata. 
It  may  be  readily  distinguished  from  chalk  by  its  falling  in 
pieces  on  being  wetted  and  dried  again.     Some  varieties  of 
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it,  when  burnt,  form  an  excellent  cement  for  building ;  it  is 
alao  a  valuable  manure. 


11.  Green  Sandstone. 

This  formation  eonsiffts  of  particles  of  quartz  united  by 
calcareous  matter ;  and  contains  also  mica  and  green  earth. 
From  the  variety  in  the  proportion  of  the  latter  ingredient^ 
*  it  is  by  some  divided  into  the  green  sand  and  grey  sand,  a 
distinction  which  cannot  always  be  made,  since  these  alter- 
nate and  pass  into  each  other*  It  is  found  in  the  wealds  o{ 
Kent  and  Sussex,  at  the  foot  of  the  chalk  downs ;  and  is 
dug  at  Rygate  and  Measham  for  freestone.  It  is  seen 
also  at  Folkstone,  Beachy-head,  the  Culver  and  Compton- 
Bay,  in  the  Isle  of  Wight,  Pewsey,  in  Wiltshire,  &c.  Al- 
ternating with  it  are  often  beds  of  limestone,  as  at  Maid- 
stone in  Kent,  where  they  are  called  Kentish  Rag ;  also 
in  the  Undercliff,  Isle  of  Wight,  beds  of  homstone  occur 
in  it     It  abounds  in  organic  remains. 

12.  Blue  Marl 

This  bed  may  be  seen  under  the  former  very  distinctly 
in  the  Isle  of  Wight;  as  at  Sandown  Bay,  many  parts  of 
the  Undercliff,  Niton,  and  Compton.  It  contains  very 
few  petrifactions. 

2a 
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13.  Fermgifums  Sand. 

This  formation  consists  of  an  alternation  of  quartzy 
sandstone,  clay,  and  limestone.  The  sandstone  contains 
always  more  or  less  oxide  of  iron,  sometimes  in  such  quan- 
ty,  as  in  the  wealds  of  Kent  and  Sussex,  that  it  was  form- 
erly employed  as  an  ore  of  ir6ii.  The  day  tracts  of  the 
wealds  belong  to  it.  This  fertnation  ibay  be  also  seen  at 
Sandowii  Bay,  Biackgang  and  Compton  Chines,  Sandwich 
Bay,  Hastines,  Tunbridge  Wells,  &e.  Fossil  shells  are 
rarely  found  in  it ;  but  brown  coal  is  met  with  frequently. 

Purbeck  Shell  Limestone. 

This  formation  consists  of  numerous  beds  of  shells  and 
fragments  of  shells,  cemented  together  by  calcareous  spar, 
«nd  alternating  with  shell  and  marl.  The  Purbeck,  and 
periiaps  the  Petworth  marbles,  form  part  of  the  series ;  and 
it  is  further  remarkable  for  Containing  numerous  fresh* 
water  shells  and  bones  of  the  turtle ;  hence  it  is  conjectu- 
red to  have  been  formed  from  fresh  water. 

15.  C%i^  with  Gypsum. 
At  Swanwich,  in  Doili(etsfaire,  this  is  dug  under  the  shell 
limestone.     The  gypsum  does  not  occur  in  great  quantity, 
but  is  employed  for  plaster. 
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16.  Portland  Odiie. 

This  includes  the  stone  of  Tillywhim  and  Windspit 
quarries  in  the  Isle  of  Wight,  called  Furbeck  Portland, 
apd  that  fiom  Portland  Island*  It  is  entirdj  calcareous, 
and  is  fiirmed  of  small  grains  oi  ooneretions  adhering  toge- 
ther. It  is  the  only  stone  used  for  the  fronts  of  puhlie 
buildings  in  London.  Some  of  its  beds  oontain  man  j  ma^ 
rine  shells ;  also  fossil  wood  and  homstone. 


IT.  Bituminoua  Siude^  eoffUaining  ih$  KU^ 

This  formation  may  be  seen  at  Kimmeridge,  Encombe, 
and  the  Isle  of  Portland. 

The  discoveries  of  Cuvier,  BroQgmart,  and  Webster,  of 
which  we  have  now  given  a  pretty  fiiU  account,  have  added 
a  most  interesting  and  curious  set  of  rocks  to  the  geognos* 
tic  system.  They  have  connected,  more  nearly  than  here- 
tofore, the  alluvial  with  the  flcstz  fimnations,  imd  have  thus 
rendered  more  complete  the  series  of  rocks  which  extends 
from  granite  to  gravel*  Not  the  least  interesting  fni  the 
consequences  resulting  from  the  discoveries  of  these  Natu- 
ralists, is  the  extension  they  give  to  our  views  in  regard  to 
the  former  nature  ctf  the  animal  world,  and  of  the  changes 
it  has  experienced  during  the  ditferent  periods  of  the  earth^s 
formation. 


'  The  folbwing  extract  of  a  letter  addnesied  to  me  I^ 
Mr.  Manden,  the  author  of  the  well  known  and  excell^t 
Aoeoant  of  Sumatra,  ought  to  have  been  inserted  in  an* 
other  part  of  the  wori^  but  was  until  this  moment  mis* 
laid. 

^  In  your  instructive  Notes  to  the  translation  of  M. 
Cuvier^s  Essay  on  the  Theory  of  the  Earth,  you  observe, 
that  I  appear  to  have  misunderstood  that  able  naturalist, 
when  I  say  that  he  accuses  me  of  confounding  the*  hippo- 
potamus with  the  dugong.  You  will  not,  I  am  persuaded, 
think  me  hnreasonably  pertinacious,  when  I  take  the  liber- 
ty of  pointing  out  to  you  the  passage  in  M.  Cuvier^s  writ- 
ings that  drew  from  me  the  remark  (in  the  last,  edition  of 
the  Sumatra)  which  you  have  done  me  the  honour  of 
quotmg,  and  which  you  wUl  find  to  be  quite  distinct  from 
that  where  he  supposes  that  I  may  have  confounded  with 
the  former  the  mccotyro  of  Niewhoff.  This  supposition, 
indeed,  I  should  not  have  thought  of  controverting,  as  the 
animals,  if  Hot  in  fact  the  same,  have  a  general  resemblance 
to  each  other,  and  I  do  not  myself  make  pretension  to  any 
critical  knowledge  in  2soology ;  but  with  respect  to  the  du- 
gong  (or  duyong)  the  matter  was  difierent,  and  it  became 
necessary  to  vindicate  myself  from  the  charge  of  so  pal- 
pable a  mistake. 
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'*  Le  nom  de  vache  marine  (says  M.  Cuvier»  Annales 
du  Museum  d'^Histoire  Naturelle.  Tome  treizieme.  Sur 
rOsteologie  du  Lamautiii,  par  G.  Cuvier,  p.  302.)  ayant 
et6  donn^  par  lea  Hollandois  et  par  quelques  autres  peuples, 
4  lliippopotame,  aussi  bien  qu^au  dugong^  certains  voy»- 
geurs,  trorap^s  par  cette  homonyme,  ont  place  des  hippopo- 
tames  dans  quelques  pays  oii  ils  avoient  entendu  dire  qu^il 
y  avoient  des  vaches  marines j  tandis  qu^on  ne  vouloit  leur 
parler  que  de  dugongs.  J^ai  une  preuve  r^cente  de  ce 
meprise.  Un  voyageur  tr^-instruit  me  soutenoit  avoir  ap- 
port£  des  dents  dliippopotames  des  MoUuques ;  quand  il 
me  les  montra,  je  vis  que  c^etoient  des  dents  de  dugong; 
et  je  suis  maintenant  fort  port6  a  croire  que  c^est  de  cette 
maniere  que  Marsden  aura  cru  pouvoir  donner  des  hippo- 
potames  k  File  de  Sumatra.^ 

^<  I  certainly  was  guilty  of  an  omission  in  referring  my 
readers  only  to  one  of  the  passages  in  M.  Cuvier's  writings 
in' which  my  name  was  introduced,  and  not  to  that  which 
would  have  been  the  most  to  my  purpose.  With  regard 
to  the  consistency  of  the  two,  I  shall  only  say,  that  there 
appears  something  like  a  desire  of  supporting  an  hypothe- 
sis at  any  rate. 

"  Perhaps  in  a  future  edition  of  your  book  (which  will, 
I  have  not  a  doubt,  be  immediately  called  for)  you  may 
think  it  right  to  notice  briefly,  that  I  had  stronger  grounds 
for  my  remark  than  were  at  first  apparent,  and  that  I  had 
not  misunderstood  the  particular  passage  to  which  it  had 
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reference.  At  all  eveqts,  I  ifael  a  sacisfaetion  in  setting 
myself  right,  as  I  trust  I  do,  in  your  opinion,  as  well  as  in 
the  opportunity  it  gives  me  0f  subscrihing  myselfy  with 
much  esteem, 

Dear  Sir, 

Your  faithful. 

Humble  Servant, 


W.  Mabsden. 


vt 


THE  END. 


Printed  by  Balfour  &  Clarke, 
Edinburgh. 
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